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Contractor Lights 
Quebec Bank with 
Wakefield Ceiling 
and Beta Units 


Caisse Populaire Notre Dame de 


Lourdes de Verdun, Verdun, Que 


Old store is transformed into modern bank interior with over-all lighting 
provided by a Wakefield Ceiling and perimeter lighting furnished by 


Wakefield recessed Beta units. 


Electrical contractors are becoming increasingly aware of the adaptability of Wakefield 
lighting equipment to various lighting situations. Here for example, the general contractor 
and the electrical contractor put their heads together and transformed an old store into a 
modern, attractive, functional bank interior, using equipment from the varied Wakefield 
line to furnish the illumination. You would never know that the old ceiling, now com- 


5° 
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pletely hidden, was of wood construction with 12” x 2” wood joists running the length 


of the building, on 16” spacing, with steel beams running crosswise, cutting up channel 
runs. The electrical contractor reports that despite these difficulties, the mechanical and A pte og ADT 
electrical features of the Wakefield Ceiling made installation relatively simple. Quebe 

t.eneral Contractor 


Over-all lighting: a Wokefield Ceiling of Supplementary lighting: eight 1'x4’ Beta units with Rigid-Arch Fernand Asselin, Verdun, Quebec 
corrugated plastic suspend- plastic diffusers (2 40-W Rapid 
ed on fusion strips. Initiol Start lamps) recessed in metal type 
footcandiles 75 acoustical pan perimeter. 


If you have not already obtained Wakefield Catalog 55 containing essential data on this and 
other Wakefield lighting equipment, you should write for your copy at once. 


THE WAKEFIELD COMPANY 


VERMILION, OHIO 


WAKEFIELD LIGHTING LIMITED 


LONDON, ONTARIO 
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P GM oan a4 y } . 
G. R. Kinney Co., Inc., Shimerstown, Pa., shoe dispersal center, with Day-Brite CFI (Comfort For Industry) fixtures. 


Lower distribution costs... 


with Day-Brite CFI 


In many industrial areas, a combination of quality and 
quantity lighting is essential to reducing errors and making 
man-hours most productive. That’s why Day-Brite CFI 
(Comfort For Industry) fixtures were chosen for the dis- 
tribution-area pictured above. 

Note how the ideal quantity and quality of over- 
all illumination is provided—how upward lighting washes 
out harsh ceiling contrasts—thus minimizing fatigue and 
the possibilities of error. It’s a wise investment! 

Before you decide on any original or relighting 
installation, see your Day-Brite representative. He’s listed 
in the phone book. Or, send for CFI Industry Lighting 


literature. DAY-BRITE LIGHTING, INC. 


5432 Bulwer Ave., St. Louis 7, Missouri 


DECIDEDLY BETTER 


Nation's Largest Manufacturer of Commercial and industrial Lighting Equipment DAY-BRITE 


Ligh li ng Tartu 72, 
61173 
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ee nd — émss , 
PRESCOLITE applies aeronautical and automotive diecasting techniques to the 
lighting industry for STRENGTH, DURABILITY, APPEARANCE! 
The fixtures illustrated above, and many others too, employ ‘Dielux"’* die castings 
as an integral part of the unit. 1. No. 1015-6715 Recessed. 2. No. A-14 Swivel 
Unit. 3. No. 8585 Hospital Light. 4. No. WB-25 Wall Unit. . 
Write for your copies of current 
*"DieLux” + + + (PRESCOLITE’S trade name for precision die cast products.) PRESCOLITE literature. 


PRESCOLITE MANUFACTURING CORP., MAIN OFFICE, 2229-4th St., Berkeley 10, California 
FACTORIES: Berkeley, California - Neshaminy (Bucks County), Pennsylvania 
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A brand new product...exclusive new concept 


(URTI(ELL 


Jouver-diffuser 


CurtiCell is beauty, performance, efficiency and 
economy—a brand new Curtis product. 

CurtiCell consists of two hermetically sealed, dif- 
fusing vinyl chloride plastic sheets—a flat top sheet 
and a vacuum-formed bottom sheet providing 25° 
shielding—that make Curti-Cell the only light control 
element to diffuse and louver the light, an exclusive 
new concept by Curtis. CurtiCell louver-diffuser 
elements are available in 2’ x2’ and 2’ x 4’ sizes in 
frosted-clear transparent and translucent white 
plastic. New Curtis luminaires using CurtiCell will 
soon be announced, watch for them. Use the coupon 
to send for CurtiCell information, the newest Curtis 
product with the exclusive new concept. 

Pat. Pendin 


CURTIS LIGHTING, INCORPORATED 
6135 W. 65th St., Chicago 38, Illinois 
in California in Canada 


242 $. Anderson St. 195 Wickstead Ave. 
Los Angeles 33, California Toronto 17, Canada 


CURTIS LIGHTING, INC., Dept.A-2, 6135 W. 65th St., 
Chicago 38, Illinois 





Send CurtiCell louver-diffuser information to 








Name 








Affiliation- 





Address__ 
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SILE 


The display windows of John M. Smyth Company, Chicago, one of the nation’s finest home furnishing stores, de- 
manded glare-free lighting in their large display windows to attract attention create atmosphere permit 
immediate appraisal. To provide the necessary high levels of glare-free illumination, Architect L. R. Sumnarhoff 
chose the attractive and functional Electro Silv-A-King Louver-all Ceiling 

Equally important was the choice of ADVANCE Fluorescent Lamp Ballasts to serve as Silent Partner as the 
heart of this efficient lighting system. High lighting efficiency, trouble-free operation, and peak performance, prime 
requisites of any lighting installation, are guaranteed by the selection of ADVANCE Fluorescent Lamp Ballasts 

Continuing research and constant new developments by the ADVANCE TRANSFORMER COMPANY have 
made possible the introduction of many new ballasts with exclusive patented features. Thus, ADVANCE provides 
lighting equipment manufacturers, designers, architects, engineers, contractors and other fluorescent lamp ballast 
users with the world’s most extensive line of fluorescent lamp ballasts. When you use ADVANCE, there is a ballast 
for every specific purpose, never a need to compromise 

For anyone who manufactures, specifies, installs or uses fluorescent lighting, ADVANCE TRANSFORMER COM- 
PANY has prepared helpful literature which will be sent on request without obligation. Write today 


Tha Moor! of the Lighting Industry ANI \VAN OD 


“~sucm"" | TRANSFORMER CO. 


Fivorescent Lamp Ballasts 27950 NO WESTERN AVE CHICAGO 16. lL USA 
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Daylight surveys can be made on partly cloudy 
days (sky coverage of 50 per cent or more) 
to within 20 per cent of the accuracy attain- 
able under conditions of a totally overcast sky. 
The surrounding terrain must be in shade to 
at least 100 feet away from a one-story build- 
ing. A sky of somewhat uniform cloudiness, 
as in photo at right, gives best results. 


Daylight Surveys Under A Partly Cloudy Sky 


I, A RECENT investigation by the Texas 


Engineering Experiment Station four skies were 
chosen for the comparison of models with full-scale 
buildings in order to test the accuracy of daylight 
predictions by the use of models.! From the data 
collected, it became apparent that for survey pur 
poses there existed a close similarity between the 
partly cloudy sky with no sun on the ground and 
the totally overeast sky. Fig. 1, reprinted from the 
results of that investigation,' shows the relation 
ship of the curves found from the survey of the 
four skies for the full-scale building. A daylight 
factor denoted by K,., the ratio of interior illumi- 
nation to the available sky light illumination (no 
ground light), is plotted for each of the five points 
under study in the room. The per cent variation of 
the daylight factor for the partly cloudy sky, no 
sun on the ground, as compared to the totally over 
east sky is 15.1 low for position 1; 4.7 low for posi- 


9 


tion 2; 3.8 low for position 3; 4.7 high for position 


4: and 14.8 high for position 5. All of these are 
within the 20 per cent generally accepted as a reli 


Statior Texas A. & M 
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Daylight Surveys Under a Partly Cloudy Sky 


By MATTHEW A. NOWAK 


able survey figure. Contrasting the per cent varia 
tion obtained with the partly cloudy sky, no sun on 
the ground, and the totally overeast sky with a 
comparison between the totally clear sky and the 


totally overcast sky, it is found that the variation 


TOTALLY OVERCAST SKY (wo omect sux ow enous E./E, + G00 





PARTLY CLOUDY SKY mo ornect guy ow enoumo E./Eq 779 





PARTLY CLOUDY SKY O;1RECT SUN ON enouno | E./E, > 158 


awe mw wm — pon we = oan pe ee ee 





TOTALLY CLEAR SKY __ lormect sun om enouno | E./Eq 


402 
—— 











— = 


FULL SCALE | 


Figure 1. Relationship of curves from survey of four 
skies for full-scale building. 
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PARTLY CLOUDY 





TOTALLY OVERCAST 


Figure 2. On partly cloudy days surveys were conducted 


only with the experimental building in shade extending 
to at least 100 feet away. 


is a great deal higher for the same points in the 


room and approaches 100 per cent for the points 


in back of the room. The per cent variation of the 


daylight factor for the totally clear sky compared 
with the totally overcast sky is 5.1 low for position 
9 


1: 28.9 high for position 9.8 hich for position 


}; 79.1 high for position 4; and 92.6 high for posi- 


rion » 


Relationship Between Overcast and 
Partly Cloudy Sky 


lays when the sky is covered 50 per cent or 

clouds uniformly arranged, the angular 

that exist between them appear to close 

© perspective, when seen at a distance 
observer and to the light cells used in the 
daylight survey the clouds at the horizon are much 
darker since light must penetrate a greater thick 
ness of clouds, whereas the clouds up close to the 
building with their illuminated vertical sides are 
much brighter. These conditions of a partly cloudy 


sky covered 50 per cent or more produce a sky 


brightness distribution similar to that of an over 


ast sky see line of sight arrows in Fig. 2 


New Investigations 


In order to verify the conclusions presented and 
to find the limits of the previous work done on the 
similarity of the totally overcast sky and the partly 
loudy sky with no sun on the ground, an entirely 

vy survey was undertaken. To provide a new set 
conditions, the experimental building of the 


Texas Engineering Experiment Station® was se- 
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lected as a suitable site. The fenestration of the 
building was oriented due north with no obstrue 
tions from trees or buildings. 

The instruments used in measuring the illumina 
tion from the sky, ground and the interior, denoted 
by E,, E,, and £, respectively, were Weston Illu 
mination Meters (Model 756) provided with viscor 
filter and cosine correction 
exterior illumination, 


For the recording of 


ground light and sky light, two cells were placed 
on the outer vertical surface separated by a hori 
zontal semicireular plane edged with a rim which 
projects vertically above and below the plane to 
the center of each of the cells.' A third cell was 
used to measure interior illumination in a horizon 
tal plane 30 inches above the floor over selected 
points within the room. 

Three points were selected for interior illumina 
tion measurements down the center of the roon 
located three feet, eleven feet, and nineteen feet 
from the window. For each interior illumination 
reading, simultaneous readings were taken of the 
exterior illumination (ground light, E>, 
light, EF A period of three months, May to 


August 1955, was spent in collecting data. During 


and sky 


this time advantage was taken of every opportu 
nity provided by the weather for daylight surveys 
overcast, partly 


regardless of sky conditions 


cloudy, or clear. On partly cloudy days surveys 
were conducted only with the experimental build- 
ing* in shade extending to at least 100 feet away as 
shown in Fig. 2. On clear days the sun did not fall 
on the fenestration or on the light cells, and a mini- 
mum of shadow existed in front of the building.® 


Results 


The data collected are presented in Fig. 3 in the 
form of a dimensionless daylight factor for each 
of the three points under survey in the room. The 
daylight factor, Kz,, can be calculated by using the 
sky light, E,, as the reference value, and is given 
by the equation 

E. 

Kr. 

E, 
where E, is the value of the illumination for each 
point in the room.' The degree of cloudiness for 
the partly cloudy sky ranged from 50 to 90 per 
cent of the total sky area. A totally overcast sky is 
understood to be one having a sky coverage of 100 
per cent, and a totally clear sky a coverage of zero 
per cent. In the three months of testing, a com- 
pletely overcast sky occurred ten times and average 
Ky, values for the completely overcast sky were 
computed for each of the three points in the room. 
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TYPE OF SKY % VARIATION AS COMPARED 
TO AVERAGE OVERCAST SKY 


| 2 3 
1.07 HIGH 0.0 4.44 LOW 
HIGH | 0.96 0.0 
HIGH 1.92 0.0 
HIGH | 5.76 2.22 


TOTALLY OVERCAST SKY : 0.96 0.0 


NO DIRECT SUN ON GROUND 192 2.22 
E/E, = 7.48 ‘ , r : 3.85 2.22 


1.92 444 
1.92 0.0 
2.89 0.0 
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Figure 3. Data collected in form of dimensionless daylight factor for each of three points under survey in the room. 
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Figure 4. (top) Spread of data for totally overcast sky. 


Figure 5. (below) Spread of data for partly cloudy sky. 


The Kr. 


to the average Ky. 


values for all sky conditions are compared 
values computed for the com- 
pletely overcast sky and per cent variations are 


given for each of the three points 


Discussion of Results 


Fig. 4 shows the spread of the data for the 
totally overcast sky together with maximum low 
and high variations from the average for each of 
the interior points of measurement. Similarly, 
Fig. 5 shows the spread of the data for the partly 
cloudy sky The latter figure also shows for each 
of the points of measurement the low and high 
variation from the average for the totally overcast 
sky, the same reference as used in Fig. 4. The 
variation for point 1 is consistently low with a 
maximum of 19.6 per cent. However, that for point 
99 


3 is consistently high except for a low of per 


cent which occurred one time. These consistencies 
are due to the slight difference in brightness dis- 
tribution between the partly cloudy sky and the 
totally overcast sky 

‘urve for the 


An average totally clear sky is 


also shown in Fig. 4 and Fig. 5. This curve helps 
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to point out that as the per cent sky cover de 


ereases (exposing more of the blue sky to the ref- 
erence cell and allowing the sun to brighten up the 
ground, thereby increasing the ground light to the 
room) there is a general increase of Ap, values 
within the room. This is substantiated in other 
studies* and was brought out previously in this 
report through a comparison of the per cent vari- 
ations of the totally clear and the totally overcast 
skies. A comparison of the average Kp, values for 
the totally clear and the totally overcast skies 
shows the former to be high for all three points 


with a maximum of 51.1 per cent for point 3 


E./E, Ratio 


A study was made using the E,/E, ratio to de 
termine whether changes in terrain due to seasonal 
variation would produce significant variations of 


No eon 


sistent change in the data was noticed, this result 


Ky, values under similar sky conditions 


being attributed to the fairly constant reflectivity 
of the terrain over the three-month period. The 
average E/E, ratio was 7.48 for the totally over 
east sky, 7.35 for the partly cloudy sky, and 1.8] 


for the totally clear sky 


Conclusions 


1. Survey days can be increased greatly. This 
is possible by supplementing the totally overcast 


survey days with those of partly cloudy conditions 
2. Reliable daylight surveys can be made on 


partly cloudy days sky coverage of 50 per cent 


or more) within 20 per cent of the accuracy pos 


sible under conditions of a totally overcast sky 

3. In order that conditions under a partly cloudy 
sky be similar to those under a totally overcast sky, 
the terrain around the building must be in shade 
for a distance of 100 feet or more for a single story 
building (Fig. 2 

4. Due to the greater frequency of occurrence of 
partly cloudy days, exterior conditions that are 


subject to change due to the weather are lessened 


5. For best results, surveys should be conducted 
when the sky is covered uniformly with clouds of 


even texture (photo) such that large blue areas 


and dark areas do not exist 
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Determinants of Fluorescent Ballast Life 


DAY, every ballast will fail. Whether 
the failure is a general wearing out process like the 
“one-horse shay,” or whether some part of the bal- 
last fails prematurely depends not only on the 
design and quality of product, but often on its 
application and on the maintenance of the lamps 
and associated equipment. Eventual failure after 
full useful life is the normal pattern for service 
equipment; premature failure, whatever its cause, 
robs the user of service to which he is entitled, un 
necessarily reduces the inherent economy of fluo 
rescent lighting, and destroys the confidence of the 
user 

The purpose of this paper is to list the variables 
aifecting ballast life and to discuss the need for a 
better understanding of some of these factors which 
have received too little attention. The importance 
of the immediate replacement of failed lamps will 

stressed, except where a no-blink starter opens 
the circuit, along with the reasons why it pays to 
fuse individually each ballast or fixture 

Much has been written about the nature and 
behavior of ballast failures'® and how application 
can be watched and modified to improve the life of 
covered the effect and 


the product. These have 


control of temperature, the matter of protection, 


and normal life expectancy 


Variables 


The fluorescent ballast is relatively new com 


pared to power transformers and many other mag- 
netic devices, and being of a specialized nature, it 
cannot be compared to normal apparatus when 
application, design, and life problems are consid 
ered. Generally, more complex cireuitry, broader 
service requirements, less control over the applica 
tion, and the interdependence of lamps and ballasts 
make the comparison difficult 

The major variables which affect ballast life are 

1. Insulation temperaturs 


Capacitor temperature 
Switching surges 


} Lamp deactivation 


ts: General lectric Co., Ballast Division, Danville 
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Fluorescent Ballast Life 


By G. C. HARVEY 
C. E. STRECKER 


W hile the effects of these variables are difficult 
to isolate because of their interrelation. they will 


be treated here separately 


Insulation Temperature 


Life tests and field experience indicate that class 
A insulation life will follow a pattern of approxi- 
mately one-half life for each 10°C increase in 
actual temperature of the insulation.‘ This means, 
for example, that if the insulation for a ballast coil 
were designed to provide 15 years of service at 
vears of life if it 


were required to operate at 115°C, 334 years at 


105°C, it would have only 71% 
125°C, and so on. This problem has been given 
attention in the industry, and a degree of control 
has been achieved through industry standards on 
ballast and fixture operating mperatures 
Capacitor Temperature 

Most ballast circuits include power capacitors 
for improvement of power factor. The quality of 
design and application of these components have 
an important bearing on ballast life.* 

Although strict limitations® are applied to bal- 
last design, too little effort is made to control ¢a- 
pacitor temperature in actual service. Several at- 
tempts have been made to isolate the capacitor 
from the core and coil, but the effectiveness has 
been questionable because of the difficulty in com- 
pletely isolating the capacitor from ballast and 
lamp heat. When fixtures are designed and applied 
so that the heat of lamps and ballasts cannot be 
adequately dissipated, the capacitor inside the bal- 
last may reach a critical temperature. Generally, 
a well designed ballast applied in such a manner 
that its maximum case temperature does not ex- 
ceed 90°C will result in safe capacitor tempera- 
tures. 

In recognition of this problem, the proposed ASA 
Standard for Fluorescent Lamp Ballasts C82.1 has 
recommended that capacitor temperatures be meas- 
ured in fixtures. The fixture manufacturer or his 
certifying agency should be urged to make tests of 
capacitor temperatures under simulated operating 


conditions to assure safe and long life operation of 
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Figure 1. High power factor instant-start single-lamp 


circuit. 


this 
lasts 

Although this measurement is difficult to mak 
accurately should giv some 
thought 


important test 


fixture specifiers 


about how to set ip a program for this 


Perhaps ballast manufacturers 
eould furnish samples for tests of new fixtures, o1 
through the bal 


perhaps a method such as drilling 


last enclosure and then determining the capacitor 
case ten perat ir \ irect reading thermocoupl 
might be utilized 


prob 

Unfortunately, experience has shown t 
tors generally fail by shorting when they 
subjected to abnormally high temperatures 
circuits 
In Fig 


capacitor would throw a direct short a 


review of the more popular ballast 
show what happens when this occurs 
shorted 
the se 


ondary which would result in rapid 
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Figure 2. Instant-start lead-lag circuit. 


Fluorescent Ballast Lafe 


In Fig. 2, 


while the 


heating and failure of the transformer 

the lagging lamp will operate normally, 
leading lamp will operate abnormally at a lagging 
current higher than normal. The power factor will 
be reduced and the primary will be overheated re 
sulting in ballast failure. In both cases it is un 
likely that the branch circuit fuse will clear the 


fault. However, an apprepriate fuse in the ballast 
primary would open and prevent any serious dam 
age. In Figs 


4 and 4, depending on the design of 
the ballasts, the lamps may start, but will operate 
abnormally. The ballasts may overheat, depending 
on the particular design. In any event, a well 
applied fuse will provide protection from failure 
that will ultimately take place 

Results of field experience have indicated that 
particular concern needs to be given to capacitor 
surface mounted 


temperatures in recessed and 


units. For example, several instances have been 
found where the ballasts meet all existing stand 
ards, but when placed in service, the capacitor tem 
perature reached the order of 95° C, which resulted 


in wholesale ballast failure in 24 months 


Switching Surges 


When a ballast 


fluorescent lamps, abnormal voltages can appear in 


is operated with its intended 


the windings of the ballast each time the primary is 
disconnected. This can be from “turning out the 
lights” or from faulty connections somewhere in 
the circuit, such as poor contact between lamp bass 
pins and primary interrupting sockets. Surges of 
the order of 15,000 peak volts to ground have been 
measured on some ballasts. This abnormally high 
transient voltage seriously stresses the ballast in 
sulation. Thus, the frequency of interruption often 
has a marked effect on the life of the insulation 
system. Switches that produce a fast break, such 
as mercury switches, tend to increase this type of 
failure 

A method of production-line “surge testing” of 
all ballasts rated 40 watts and higher has been de 
veloped by the authors and put into use. In this 
test, all units are subjected to transients equivalent 
in magnitude and time to the maximum surges that 
might occur in service. This program has resulted 
in improved quality and field performance by elimi- 
nating marginal insulation pieces that would easily) 
pass the stress of the short circuit, lamp and high 
potential testing previously used. Fig. 5 is a photo 
graph of a generator in the production line being 
utilized to perform this test. 

This generator is a commercial product developed 
primarily for testing insulation systems in motors. 
As received, it has an output voltage which is vari 
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Figure 3. Instant-start series circuit. 


able, but with a wave shape 1.5 microseconds to 
crest. Because switching surges occurring in bal- 
last and lamp circuits fall in a different range of 
wave shapes, the standard generator circuit is 
modified so that its output is representative of this 
actual condition. This modified voltage is then ap- 
plied to the unit under test so that all parts are 
stressed at levels likely to occur in service. By 
observing the resulting trace on the cathode ray 
tube, the tester can detect opens, shorts, grounds 
variations in components, marginal points of insu 
lation and improper connections 

The advantage to this type of testing is that it 
assures the manufacturer and the user that the 
insulation system has not only been designed to 
withstand switching surges, but that each ballast 


has been built and tested to assure that quality 


Lamp Deactivation 
General 

The deactivation of fluorescent lamp cathodes is 
well known.'® When this deactivation occurs, it is 
normal that the cathode at one end of the lamp 
will be worn out while, as a rule, the cathode at 
the other end will still be active. The fact that this 
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Figure 4. Rapid-start series circuit. 


occurs has been likened to one’s not being abk 

wear out a pair of shoes at identically the same 
time because the product cannot be econ mically 
made such that a coincidental failure can oceur 
Therefore, in a deactivated lamp there is less resis 
tance to flow of current in one direction than in the 
thus the lamp has the characteristics of 
Although the voltage 


other, and 
a rectifier required for op 
eration of the discharge goes up immediately on 


deactivation, many circuits, and particularly in 


Figure 5. Production-line surge testing. 
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Figure 6. Cathode structure after deactivation. 
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Ballasts with Series Capacitors 


Wi 


ng the “flashing” and “spiraling” 


yrodu 
is the cathode structure and surround 
being vaporized. The glass stem may 
that it softens and becomes an ele 
instead of an insulator. Since the 
seeking the most emissive part of 


structure that can be found, it is likely 


imp around and change frequently from thi 
remnal ‘f the cathode. to the lead wire. to the 


High 


nt exists under this condition as well as 


glass of the stem press and then back again 


high wattage dissipation. It is also 
that a cathode may open at one end and 


sufficiently. so that the loose end touches 


glass bulb. If the are strikes at the end of this 


ithode t may cause the glass tubing to 
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crack or soften, so that a hole is sucked through the 
glass. In fact, many examples of almost complete 
deterioration of the cathode and its supporting 
members have been noted, which indicate that the 
are has been struck from lead wires on the deacti- 
vated end 

In Fig. 6 is shown the remainder of such a eath- 
ode which came from a 96T12 lamp where vigorous 
deactivation has taken place. The spiraling and 
flashing condition will usually persist until the 
lamp is vented to the atmosphere through cracking 
of the stem where the lead wires come through the 


glass, or sufficient impurities are boiled into the 


are stream so that the lamp will no longer operate 
Failures of this type usually occur in a matter of 
minutes 

While the visual effects of this type of failure are 
quite spectacular, the detrimental effects on the 
ballast are small. In this condition, surges of lamp 
current occur producing voltage surges that over 
stress the ballast insulation. However, the rms 
lamp current on the average is below normal, re 
sulting in little or no overheating of the ballast 
Typical of the lamp circuits that will operate in 
this condition are the “leading lamp” in Fig. 2, and 
the “No. 1 lamp” in Fig. 3 

It should be noted that rapid Start reuits of the 
type shown in Fig. 4, which are designed for use 
at normal room temperature have a distinct advan 
tage over other instant start ballasts in th problem 
of lamp deactivation. In general, they do not pro 
vide sufficient voltage to maintain the lamp are 
when a cathode deactivates, and consequently the 
lamps will extinguish. No violent display will 
oceur, and the ballast will be unaffected by failure 


of either lamp due to deactivation 


Ballasts without Series Capacitors 


When the lamp does not have a capacitor sep 
arating it from the windings of the ballasting 
transformer such as shown in Figs. 1 and 2, direct 
current can and does flow when a lamp cathode 
deactivates. Since this direct current tends to re 
duce the impedance of the ballasting winding," 
the lamp will operate at higher than normal cur 
rent. The actual magnitude of lamp current is 
related to the type of magnetic structure, generally 
being greater in the newer, more compact designs 
as compared to the older, bulkier designs in which 
separate reactors were used. The magnitude of the 
eurrent is also dependent upon the particular de 
sign, and will vary from one manufacturer to the 
next. Currents as high as one ampere in circuits 
normally intended to operate the lamp at .43 am 


pere have been noted. A typical lamp current 
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Deactivated Lag Lamp 


Deactivated Lead Lamp 


Figure 7. Current through deactivated lamp. 


under this condition. as « 


ympared to normal lamp 


current on the same ballast, is shown in Fig. 7 

Visual effects under this condition are again 
spectacular. The lamp will operate at somewhat 
reduced light output and with visible flashing be 
cause of the pulses of current through it. The lamp 
will continue to operate in this manner for as much 
as eight to ten hours. In the meantime, the ballast 
is operating at abnormally high temperatures, and 
dissipating its life expectancy at a rapid rate. A 
rough estimate would indicate that nearly 10 per 
cent of useful ballast life is lost each time the bal 
lats is permitted to operate the lamp to failure. It 
should be noted that the parallel, power factor 
correcting capacitor does nothing to reduce this 
abnormal condition 

Fig. 8 is a photograph of a ballast of the type 
circuit shown in Fig. 2 that has been operated with 
deactivated lamps in the “lag cireuit.”. Compound 
has been extruded from the case, producing pro- 
gressively hotter operation with both normal and 


deactivated lamps. Fig. 9 shows how the case tem- 
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Figure 8. Ballast after deactivated lamp operation. 


perature increases with each succeeding lamp 
failure, eventually resulting in the failure of the 
ballast 

In the instant start series circuit of Fig. 3, direct 
current will flow through the starting winding 


when the “No 


in this winding will be in the order of .3 ampere, 


lamp deactivates. The current 


and, unless the ballast is designed for this opera 
tion, the starting winding will rapidly overheat. In 
this condition, the current through the deactivated 
lamp will be less than normal, and the lamp will 
continue to operate with visible flicker for an ex 
tended period of time. It has been determined that 
statistically the average length of time for this 
condition to persist is about 240 hours, ending only 
when the other cathode becomes deactivated or the 
lamp is replaced. For ballasts not designed to 
withstand this condition, as much as 50 per cent 
reduction in ballast life may result. The merits of 
individual ballast or fixture fusing have been men 


tioned above, but if the user prefers to use a ballast 


°¢ 
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REPLACED 
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Figure 9. Case temperatures during deactivation. 
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that overheats during the reactivated pe riod, the 


resulting decrease in ballast life makes these fuses 


even more important 
The problems encountered with lamp deactiva 
tion are not fictitious. Field complaints have been 
received where ballast failure can be directly at 
tributed to lamp deactivation. The following con 
a report of service failures is typical 
three-lamp flush mo ‘ fixtures, eacl 
power fac 


two-lamp 


vhere the problem is recognized 


ballast, it is often found uneconom! 


omplete protection against operation on 
ed lamps for an extended period of time 
tive solution is an adequate maintenance 
n the field that will provide for replace 
the lamps before or Imm«e diately following 
n, that does not permit the lamps to 
operation after the visual warning signs 
deactivation are apparent. Such a pro 

will not only insure the lighting level for 
1 the installation is intended, but will also 


protect against the early and costly necessity of 


ballast replacement 


Fluorescent lighting users can protect themselves 
against unnecessary costs and inconvenience of 
premature ballast failures by following these pro 
fy ballasts which are designed and 

» withstand voltage surges normally en 
countered in operation and whose operating tem 
peratures at least meet the specifications of the 
Proposed ASA Standard for Fluorescent Lamp 
Ballasts, C82.1. The penalty in shortened ballast 
life of even modest excesses in operating tempera- 
tures is surprisingly great 

2. Insist on proper application and installation 
yf the ballast in the fixture and of the fixture itself. 

3. Conduct a maintenance program which pro 
vides an immediate replacement of deactivated 
lamps, or if this is impractical, specify ballasts of a 
type in which protection for deactivated conditions 
s provided 

} Provide 


fusing 


individual ballast protection by 


in Quality Ballasts,’ 
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Hints from the Boston Conference 
Entertainment Committee 


For the Time of Your Life. ... 


The Entertainment Committee up in Boston is 
quite understandably pretty pleased with a numbe 
of items on the program of Convention Fun, Sep 
tember 17-21. For their fullest enjoyment the 


have several suggestions To wit: 


e The President’s Reception and Anniversary 
sall. They kind of hope formal attire will prevail, 
in view of the importance ol this oceasion, but they 


say dress is optional. 


e Old Fashioned New England Clam Bake. 

will be right on the shore, so bring old clothes. It 
might be cool too, in New England in September, 
so bring a sweater. Your old beat-up sweat shirt 


would be o.k. though, if you wish. 


e Cavaleade of Dances. Fifty years of LE.S. 
Arthur 


Murray instructors will guide you through the 


history in dance fashions over the years. 


steps, if you’re too young to remember them all. 


e Sports. The Annual Tournament for the Presi- 
dent Law Cup and the Regar Cup will be played 
off midst the New England countryside in Autumn. 
But golf isn’t everything. Is it? Anyway, in addi- 
tion plenty of games will be underway at the 


Clambake . . . softball, horseshoes, ete. 


e Historie Sites. In New England, sight-seeing 
is “site-seeing” — there are so many wonderful, 
quaint, beautiful and historic places to see. Your 
history book comes to life in this part of the coun- 
try all within easy distance of the Convention 


hotel. 
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INSTALLATION IN TRADE ROOM, CORN EXCHANGE BUILDING, 100 SOUTH ELMWOOD AVE., 
BUFFALO, N. Y. 


Lighting a Trade Board 


LIGHTING OBJECTIVE: ‘To light the trade board so that the figures can be seen from any part of 


the room, and to provide general illumination to enable the brokers to conduct their business 


GENERAL INFORMATION: In the Trade Room, stock figures received by ticker tape are posted 


on the trade board for the information of brokers, who record the figures and phone the various 
exchanges. The room measures 55 feet 3 inches long and 37 feet 10 inches wide, with an 18-foot 
2-ineh ceiling to accommodate the board; under the balcony the ceiling is 7 feet high. The green 
glass trade board is 54 feet long and 7 feet 9 inches high; yellow chalk is used for the captions 
and white chalk for the figures. Room surface characteristics are as follows: 
ceiling 
acoustic celotex light cream 70% RF 
under baleony, plaster light cream 60% RF 
walls light cream 60% RF 
trade board light green 20% RF 
floor, asphalt tile squares light tan 25% RF 
dark brown 10% RF 


{ts ‘ON ona ‘VI'V 


(over) 





Lighting a Trade Board (Continued) 


INSTALLATION: General lighting is provided b) three continuous rows, 458 feet long, of semi-direct 


surface mounted luminaires (Devoe catalog no. SL19296) equipped with glass sides and louvers 
affording 35 x 45-degree shielding. There are six 2-lamp units per row, using 96-inch T-12 stand- 
ard warm white slimline lamps operated at 430 milliamperes. The rows are spaced 11 feet apart, 
with the first row 9 feet from the trade board and the last row 6 feet from the other wall. Five 
2-lamp louvered troffers (Wiley catalog no. 248TRS40L), installed on 8-foot 6-inch centers and 
using 48-inch T-12 standard warm white lamps operated at 430 milliamperes, light the region 
under the baleony. Average illumination on the working surfaces of the room is 35 footcandles 
from all lighting 

[he trade board is illuminated by twenty-seven square recessed concave lens asymmetric 
downlights (Holophane catalog no. F798), using 150-watt A23 inside frosted lamps, spaced on 

centers. Fig. 2 shows the position of the downlights with respect to the board, and gives 
values of initial footeandles and brightnesses measured at one-foot intervals on the board 
Other brightnesses under full illumina 


e as follows 








Lighting designed and installed by A. Robertson Elec- 
tric Co., Inc., 126 South Elmwood Ave., Buffalo, 
N. Y. through the efforts of N. Robert Wilson, 
Executive Vice President, and Robert R. Herget. 





Lighting data submitted by Niagara Mohawk Power 
Corp., Buffalo, N. Y., as an illustration of good 
lighting practice and to aid in the design of 
similar installations. 





Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Solution of a problem — 


milj 


Gasoline Service Station 


Pisicn OIL companies have a new approach 


in their thinking, for service station appearance 


and illumination. As with other commercial enter- 
prises in direct contact with the consumer, they 
want an atmosphere for the service station appeal 
ing to the public. Further, the appearance of the 
station must be as attractive at night as it is in 
bright sunlight. And, of course, there is ever the 
need for proper light to maintain the functional 
features of the area 


To meet these objectives, emphasis should be 
placed on high level illumination of signs or adver- 
tising features; sales areas and approaches must be 
highlighted; but there 


lighting. The latter is essential in making the 


should be low level yard 


transition from the 
brightly lighted station area 

These were the factors considered in the layout 
for a new Socony Mobil Oil station at Nottingham 
Road and Tecumseh Road in Syracuse. Areas in- 


ontest for My Most Inter 
Central New York Section 
use, N. Y 
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relatively dark street to the 


By DONALD BROWN 


volved were 675 square feet of front surface and 
$12 square feet of end surfac The objective was 
to highlight the portion of the porcelain-covered 
building where the lettering for identification of 
service centers is found, in such a way that there 
would be no objectionable glare in the customers’ 
eyes either entering or leaving the building 


Problems Encountered 


Now, the initial caleulation showed that for 15 
footcandles of illumination, 11,125 lumens would 
be required on the front surface, which is 45 feet 
long and 15 feet high. This could be accomplished 
with four general purpose floodlights with spread 
lens using 500-watt G-40 floodlight service lanips 
the use of lamps of 500 watts or less was specified 
by the customer). The normal arrangement of two 
units at each corner of Nottingham Road was not 
possible, because a high voltage power line passes 
over one corner. Projectors were necessarily limited 
to a single location. But where? To place four 
such fixtures on a pole already supporting a large 
sign as well as approach lights would have de- 
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ty. 


Illumination of 11 ft-e of even distribution is obtained 
on the porcelain building with three floodlights using a 


spread lens and narrow beam reflector, each individually 


the daylight effectiveness of the sign 
the sloping terrain from both streets 
lection of flector and lens arrange 


And 


Soluiion 


A 
? 


provide 
imination 


listribution as 


less than 

r and tl odlights on the 
lighting. TI 

nch floodlights arranged for 


ut 4000 usable 


s called 
provid ng abo 

were Us¢ to give a very 

bution at a level of 9.7 ft A special 

ement of 14-inch and 10-inch floodlights on a 
eel pole was 
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SIGN 


adjusted. The drawing at right shows location of the 
various floodlights employed for this installation, and 
their relative distance from target. 


used for mounting the floodlights. This support 
arm allows for variation in number of floodlights 
as needed 

yard lighting 
proved to be already cared for by the floodlights 


‘essitated the 


The problem of general area or 


for the station. As the terrain ne 
aS much as possible, 


500 watt flood 


elimination of top spill light 
top hoods were added to all the 
surface above 


lights. These redirected light to th 


the station, and together with the island lights. 
provided illumination more than equal to the street 
lighting 

Highlighting for approaches or ramp areas was 
from units atop one of the island lighting fixtures 
Five 10-inch narrow beam floodlights using 300 
watt PS-30 lamps and diffusing lens were used 
Again, due to location, no spread lens furnishing an 
elongated pattern of light could be used for this 


purpose. One of these fixtures was mounted on 
each of the two sign poles and three on a pump 
island. These floodlights highlighted the eurb area 
along both streets, as no well-defined approach 
ramps are provided, to an illumination level twice 


that of the surrounding street lighting 


Identifying Sign 


Lighting for the flying horse sign had its own 
set of problems. In the first place, 40 footcandles 
over the entire sign area was required. The sign is 
a shield about six feet square, and had previously 
been illuminated by gooseneck fixtures attached to 


the top. As with most such signs, this one was 
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hung from a boom, or arm. Lighting fixtures per 
manently fastened to the arm could be damaged by 
the free-swinging sign, or if fastened to the sign, 
could project light into the highway when the 
wind caused the sign to swing 
these arrangements creates glare spots on the sign 


itself, veiling either the insignia or the advertising 


The desir > th no veiling glare, has been 


Further, either of 


Sign, about six feet square, is entirely 
free from lighting hot-spots and veil- 
A level of 40 footcandles 


evenly distributed has been accom- 


ing glare. 


plished with a special lens and reflec- 

tor combination, using a 150-watt 

4-23 inside frost lamp. This is located 

above and to the side of the sign, 

allowing free movement of the boom- 

mounted sign without affecting the 
lighting. 


accomplished with a special lens and reflector com- 
bination, using only a 150-watt A-23 inside frost 
lamp. This is located above and to the side of the 
sign, allowing free movement of the boom-mounted 
sign without affecting the floodlight. The lens is 
made up of a series of prisms which direct all avail- 
able lumens onto the surface in such a manner as 
to provide even distribution with less than a two to 


one footeandle ratio 











For Use by Sustaining Members 


1.E.S. Emblem — Available during Anniversary Year 


During this 50th Anniversary year, Sustaining Members of the Society have 
been granted the privilege of using the I.E.S. Emblem in their advertising. A 


special insignia utilizing this symbol of the Society has been designed for this 


purpose ; with reproduction proofs available from the Publications Office of I.E.S. 


This privilege, which has never before been extended, will be in effect for 


Sustaining Members only during the entire year of 1956. 
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For best end results, and for installation work free of 
complications, a lighting system such as shown on this 
and the facing page, requires that the lighting design 
be done in the blueprint stages of the building plan. 
When the time comes to install it, no concessions need 
be made for beam or column locations. Shown above is 
the “business end” of the Club, the emergency road 
service room. Two-lamp troffers, running lengthwise of 
the room provide 50 ft-c between rows; 58 ft-e directly 


below. 


The executive wing upstairs contains two private offices, 
a board room and a reception area. The picture at right 
above, shows the reception room, with a glimpse of the 
board room. Both are lighted by two-lamp recessed 
troffers having low-brightness glassware. Modern pastel 
colors are used throughout the building. In fact, it 
should be emphasized that such colors are a necessity 
in producing the lighting results obtained. The light 
colors aid greatly in the uniform distribution of the 
light, and the absence of harsh contrasts contributes 


to the visual comfort of each room. 





J. J. Harrington, New York State Electric & 

Gas Co., Lockport, N. Y., took first prize with 

this installation in the MMIL] contest con- 

ducted by the Western New York Section. 

Architect associated with the design was Foit 
and Bashnagel, Buffalo. 











Automobile Club of Buffalo 


Lighting equipment integrated with architec- 
tural design, the use of low brightness 
equipment, high levels of illumination, and a 


pastel color scheme contribute to the prize- 
winning factors in this installation. 


Directly below is one of the two executive offices. The 
ceilings in these rooms are somewhat lower than the 
nine-foot ceilings in the main floor. Ulumination levels 
vary from 72 to 78 ft-ce. As in other areas, lighting is 
from two-lamp troffers crosswise of the room. Bright- 
ness contrasts are held to a minimum with light pastel 


colors for all surfaces. 
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Automobile Club 
of 
Buffalo 


In the end section of the travel lobby, below left, the 
luminous dropped ceiling provides an interesting variety 
to what might otherwise be a monotonous pattern of 
lighting fixtures. The use of cool white lamps in the 
coffers and warm white lamps above the plastic ceiling 
lends still further variety to the two areas. Single-lamp 
bare channels are mounted in rows two feet apart on 


the white plastered ceiling; three-foot wide strips of 
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The exterior view of the Club, above, reflects the owners” 
wishes for a modern building having all its appoint- 
ments, including the lighting, planned for its needs. 
Directly inside (picture at left) one can view more 
closely the four-by-four coffers recessed in the ceiling 
of the travel lobby. These are 6-lamp units spaced on 
8-foot centers in the 9-foot ceiling. Some 110 to 135 
ft-e of light with uniform distribution is provided on 
the counter after about one month’s operation. Levels 
of 65, 61 and 48 vertical ft-c are provided on the top, 
middle and bottom of the strip map racks, to allow 
quick and easy identification of the desired map. 


corrugated plastic are suspended 12 inches below the 


lamp centers. Acoustic baffles run parallel with the 
lamp rows. About 92 ft-c is provided on the desk top; 
vertical measurements are 59, 50 and 44 ft-c. In the 
general office, below right, two-lamp troffers with low 
brightness glassware are recessed 7 feet apart in the 
9-foot ceiling. Illumination level is 84 ft-c. 


Automobile Club of Buffalo 
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Dual-Function Fixture Design 


eiaiaiiiiiie by lighting fixture de- 


signer, architect and sound engineer was called for 
in the lighting installation in The Church of the 
Holy Ghost, Denver, which incorporates a public 
address system as an integral part of the lighting 
fixtures. 

Each fixture is equipped with an eight-inch 
speaker and transformer mounted inside the two- 
cubic-foot metal, Fiberglas-lined sound cone, lo 
cated in the center section. The glass sides of this 
section are illuminated with four 75-watt R30 spot 
lamps from above. The upper portion is lighted 
with one 75-watt lamp inside. 

The major part of the 25 footcandles illumina 
tion is from eight 150-watt A-23 lamps over the 
84-inch square lenses and glass reflectors, each 
mounted in an off-set position for wider overall 
spread from each unit. These eight lamps are 
switched on two circuits for flexibility in illumina- 
tion level. In addition, the center fixture, over the 
Sanctuary, is equipped with one 300-watt PAR-56 
narrow-beam spot lamp, focused on the Altar for 
accent lighting. 

Overall fixture size is 36 x 36 inches with a 
height of seven feet. Mounting height from the 
floor is 24 feet. Fixtures are lowered for mainte- 
nance with a winch system. 

Architect John K. Monroe; Electrical Contractor 
Denver Electric & Neon Co.; Sound Engineer Thomas G. 
Morrissey; Fixture Designer— Lyle M. Bailey of the Albert 
Sechrist Mfg. Co. This installation won second prize for 
Mr. Bailey and Leonard J. Carlon in the I.E.8S. Rocky 
Mountain Section’s 1956 contest for My Most Interesting 


Lighting Job. 


ILLUMINATING ENGINEERING 





Review of the Cone-to-Rod Ratio 


As a Specification for Lighting Systems 


| eo EXPOSURE to high luminance 


levels there is a decrease in the sensitivity of the 
eye. Military operations at night represent a class 
of situations where this is a serious problem. Ship- 
board personnel are frequently called upon to go 
from illuminated interior spaces to night look-out 
stations or other watch stations where the level of 
illumination is extremely low and maximum visual 
sensitivity is a requisite for the performance of 
duty. The operation of aircraft at night requires 
the continuous scanning of illuminated instrument 
panels with the additional requirement that a high 
order of sensitivity be maintained. Pilots must be 
able to spot the lights of other aircraft, ships, and 


distant landmarks with a minimum of delay 


Red Goggles 


A number of laboratory studies afford consider 
able evidence that the sensitivity of the eye to very 
low luminanees is less impaired following exposure 
to light which is limited to the longer wavelengths 
than it is following exposure to light which in 
cludes the shorter visible wavelengths. 

Under average conditions of artificial illumina 
tion, red dark adaptation goggles transmit enough 
light for most visual requirements while cutting 
off light of 


adaptation with red goggles prior to going on 


shorter wavelengths.* Preliminary 
watch therefore affords the night lookout an in 
crease in his visual sensitivity. The sensitivity of 
the already dark adapted eye may to some extent 
be preserved by requiring individuals to wear red 
goggles whenever going from darkness into bright 


ly illuminated surroundings 


Red Ulumination 


Instrument markings of military aircraft are 
now commonly illuminated with red light, and 
auxiliary compartment illumination by red light is 
provided in ships and planes in those situations 
where it appears to be desirable.*.* The actual ad- 
vantage of red light as compared with other illu- 
minants has not been quantitatively evaluated in 


many of the situations where it is now commonly 
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By JOHN LOTT BROWN 


The need for systems of illumination which 
will afford maximum sensitivity of the eye at 
low luminances has led to the widespread use 
of red light. The theoretical basis for the 
advantage of red light is reviewed. Several 
methods for the practical specification of illu- 
mination which are based on a cone-to-rod 
luminous efficiency ratio are considered. The 
general problem of specification is discussed 
in relation to a number of the underlying 
practical problems, and particularly with 
regard to aircraft instrument illumination. 


used, however. Its use is justified on a qualitative 
basis by reference to the kind of laboratory experi 
ments cited above. 

Several of the laboratory investigators made 
their comparisons between red and “white” adapt- 
higher than 


ing lights at luminances somewhat 


those encountered in many practical situations 
The lowest luminance of red light which Rowland 
and Sloan* used in comparing the effects of red and 
white light was 2.79 footlamberts. The lowest used 
by Hecht and Hsia* was 3.16 footlamberts. Cole, 
McIntosh, and Grether,® on the other hand, found 
that the normal luminance required for instrument 
reading with indirect red lighting is 0.034 footlam 
bert, while with red floodlighting, luminances as 
low as 0.003 footlambert are sometimes used. 

The effects on sensiti\ ity of exposure to red and 
low-color-temperature tungsten filament light at 
these low luminances were compared in terms of 
light detection thresholds after exposure by Brown 
and Grether.® The difference in sensitivity was 


found to be somewhat smaller than differences 


Original support for the preparation of this report was provided at 
Columbia University under USAF Contract No. AF 33(038)-22616 
covering work on Visual Factors in Cathode Ray Tube Data Presen 
Kenneth T. Brown, of th Psychology Branch of the 
Aero Medical Laboratory, Wright Air Development Center, served 
as Project Engineer for the contract, and provided many helpful 


tation Dr 


suggestions for the preparation of this report 
AUTHOR Aviation Medical Acceleration Laboratory, | S. Naval 
Air Development Center, Johnsville, Pa. and School of Medi ine 
University of Pennsylvania, Philadelphia, Pa 
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r exposure to red and white light of 
lances. A summary of some of the 
of dark adaptation in relation to the 

ised for light adaptation is presented 

Chere is considerable evidence that 
of using red decreases as the adapt 

s decreased 
nay be raised as to whether or not 
is sufficient to merit the use of red 
displays, 


tor alreratt instrument 


vel of illumination is usually quite low 


Specification of Illumination 
Meaningful specification of the type of illumina 
m for any given situation requires a knowledg¢ 
ms between relevant variables of illumina 
wavelength distribution and luminance: 
riterion of performance in the situation, 
with which a visual display can 
is necessary to have some mini 
standard of sensitivity at low 


following exposure to the illumination 
fications for aireraft illumination 
based on those actors which 
nstruments 

maximun 

objec ts 

low iminances cl as the 
surtace irerait 
spectral chara ristic of an illu 
s usually effected by using col 
onjunction with tungsten filament 
al reasons, a specification systen 
manufacturer of color filters or 
illumination system with the 
ompatible with the 
situation. The eonditions under 


require 


now used differ so widely in 
a single specification for 


s may be unsatisfactory 


Cone-to-Rod Luminous Efficiency Ratio 
ars ago''!* that the ad 
er anothe 
minance sensitivity 


alled a cone-to 


at is now 

atio.'* Stated simply, the 

ieney ratio expresses the 

en illumination system as 

by the relative 

a stimulus for 

pose of the present paper to consider 
basis for using such a ratio and to 
based on this ratio 


itions which are 


> 
Brou n 


Rod Eff ciency Ratio 


Several practical problems which relate to the 
selection of illumination systems for aircraft in 


struments are also discussed 


Theoretical Basis for 
The Advantage of Red Light 

An understanding of the advantage of red light 
for maintaining visual sensitivity is obtained by 
interpreting known facts about the spectral sensi 
tivity characteristics of the eye in terms of the 
duplicity theory of vision. According to this the 
ory, rods mediate vision at low luminances (sco 
topic) and cones mediate vision at high luminances 
photopic The rods and cones are believed to be 
two anatomically different classes of receptors. In 
Fig. 1, 


presented in terms of luminous efficiency in lumens 


sensitivity curves for the human eye are 
per watt. The scotopic curve was plotted from data 
published by Weaver'® 
luminance of 0.00001 footlambert. Weaver’s data 


with the eve adapted to a 


were used rather than the C.I.E. scotopie data 
because Weaver’s data have been employed in sev 
eral of the specifications which are considered be 
low. The photopic curve is the standard C.1.E 
urve for the light adapted eye.'"° The difference in 
the maximum ordinate values of these two curves is 
the same as that given by Weaver. It cannot be 
regarded as an absolute difference in the sensitiv 
ity of rods and cones, but it does afford a graphical 
indication of the greater sensitivity of the rods 

refers 


Strictly speaking, luminous efficiency 


the ratio of any photometric quantity to the corre 
appropriate 


units, It may be considered an index of the effec 


sponding radiometric quantity § in 


tiveness of radiant energy as a stimulus to the 
‘ones. In this report standard photometric terms 
are used with reference to rod vision as well as in 
their correct sense. For this reason, these terms 
ll be qualified as “scotopic” or “photopic” lumi 
nous flux, ete. where appropriate 
The photopic luminous flux of any source of 
light energy may be calculated if the radiant flux 
of the source as a function of wavelength is known 


This calculation is made by use of the equation 
= F\AA = 2K, PAA 
where F equals luminous flux in lumens, A, equals 
photopic luminous efficiency in lumens per watt as 
a function of wavelength, A, and P, equals radiant 
flux in watts as a function of wavelength. The 
summation is carried out over the range of visible 
wavelengths. The distribution of A), illustrated in 


Fig. 1 has been employed in the calculation of 


photopic luminous flux for each of the two radiant 
The pho 


flux distributions illustrated in Fig. 1 
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Figure 1. Photopic and scotopic luminous efficiency 
curves, and radiant flux as a function of wavelength for 


two hy pothetical sources. 
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Figure 2. Laminous flux as caleulated for each of the 


four possible combinations in Fig. 1. 


topic luminous flux distributions of both of these 
sources are illustrated in Fig. 2 

The photometric specification of light sources is 
based on evidence that the effectiveness of a visual 
stimulus is determined by total photopic luminous 
flux and is independent of the nature of the spec- 
tral distribution of light energy. Since the pho- 
topic luminous efficiency curve (which is consid- 
ered to be representative of the cones) is used in 
ealeulating photometric values, the relative effec- 
different 


stimuli can be estimated from photometric values 


tiveness of each of several spectrally 
only when the conditions of stimulation of the eye 
are such that the photopic curve actually repre- 
sents the sensitivity of the eye. 

It is possible to have two or more sources of 
equal photometric luminance which will have quite 
different effectiveness as visual stimuli to the rods. 
Consider the two light 
Fig. 1. Distribution R represents 
filament 


distributions which are 
illustrated in 


radiant flux from a red filter-tungsten 
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combination which includes very little energy be- 


low 600 my. Distribution EF is an equal energy 
source with equal energy at all wavelengths. These 
two sources are of equal photometric luminance 
That is, the calculations of luminous flux based on 
equation (1) yield equal values for each of these 
sources, as indicated by the fact that the areas 


under the photopic luminous flux curves in Fig. 2 
are equal for these two sources 

It is apparent in Fig. 2 that comparable calcula 
tions of scotopic luminous flux will yield values 
than for R, how 
two sources are equally effective fo1 
levels, but EF is a 


much greater for distribution FE 
ever. The 
visual tasks at high luminance 
much more effective stimulus to the rods than is R 
The rods will therefore suffer a greater decrease in 
sensitivity following exposure to FE, and vision at 


low luminance levels will be impaired somewhat 
more than it would be after exposure to R 

Since they represent equal total photopic lumi 
nous fluxes, distributions E and R would be ex 
pected to afford equal visibility of things such as 
fine graduations on a dial which depend on con 
function. At the same time, the use of distribution 
E would result in a greater reduction of the sensi 
tivity of the eye for the detection of very din 


lights or any task depending on rod function 


Methods of Calculating the 

Cone-to-Rod Luminous Efficiency Ratio 
Although the various proposed methods of ¢al 

culating the cone-to-rod ratio are all similar, they 

afford 


slightly different interpretations of the numerical 


may be divided into two groups which 
value of the ratio. 

1. The first general method may be illustrated by 
the following equation: 

2K’ P\T\AA 

* K’,P,Aa 


CUR >K,P,T,Ada 
‘ — 
> K,P,Aa 
where: C/R 
P, = radiant flux of the source, or a meas 


cone-to-rod luminous efficiency ratio 


ure of relative energy 
7, = transmission of filtering elements 
K photopic luminous efficiency 
K’, = scotopic luminous efficiency 
AA = an interval of 10 millimicrons 


The numerator of the right hand member. 
>K,P,T),Ad 
> K),P,Ad 


luminance of a source, P, would be reduced by a 


represents the fraction to which the 


filter having a transmittance, 7. It is sometimes 

called the photopic transmittance of the filter. The 

> K’,P,T),Aa - 

denominator. — represents the fraction 
>K,P,ha° 
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the same source as a 


ould be reduced by the same 


transmittance of the filter 

one-to-rod luminous efficiency ratio, C/R, 
d in this manner affords an index of the 
ct of placing a given filter 7 in front of 
P, in terms of the reduction of 

divided by the reduction of 


source { a stimulus to rods 


nental evaluation of the theoreti 
Hecht 


investigators light adapted the 


the ratio was made by 


of subjects to approximately 
P 


luminanees of white light and 


latter was obtained by filtering 

ith the dark adaptor plastic material 
Polaroid Corporation. In all cases, dark 
light 


more rapidly attained than following white 


following red adaptation was 
. In addition, a determination of the 
the dark required to reach an arbitrarily 
riterion thresh was made, following 
ym to a wide range of adapting luminances 
‘ed and white lig It was found that 
reach the eriterion 

and white adaptation when the 
luminance was approximately 30 


laptation 


eater than the white adaptation luminance 


ratio of 30 to 1 was in good agreement with a 
calculated by a formula equivalent to equa 


2 called this ratio an 


above. The authors 


“relative 


antage ratio,” an expression for the 


tage in rod vision,” of using a red adapting 
er a white adapting light of the same photo 
luminan 


another experiment, Rowland and Sloan* 
method represented by equation 2 


by Hecht and Hsia to caleulate the 
a neutrally filtered white light souree 


luminance ob 


ne same 


be equivalent to the 
filtering the same source with a red filter 
of effect on dark adaptation. Rather than 
calculations indicated in equation (2 
hese authors determined the photopic 
of the red filter by means of a bright 
at a high luminance with light from 


utrally filtered source. Transmittance de 
1 in this manner is presumably equivalent 


‘ 


numerator of the right hand member « 
q ition 2 The scotopic transmittance ol the 
equivalent to the denominator in equa 


First, in the 


filter 
2), was determined as follows 
thres} old 


of the dark adapted eye, the 


tion of light from the neutrally filtered 


Bi own 


fi Ri d E thi iency Ratio 


source was measured. Then, with the light passed 
through the red filter, this light detection threshold 
was again measured. The decrease in density of 
neutral filters required to offset the addition of the 
red filter in determining this threshold is equal to 
the scotopic density, or the logarithm of the re- 
ciprocal of the scotopic transmittance, of the red 
filter. The ratio of photopic transmittance to sco- 
topic transmittance, determined from these values, 
is equivalent to the cone-to-rod luminous efficiency 
ratio calculated with equation (2 

It is important at this point to examine the 
actual meaning of the cone-to-rod ratio as calcu- 
lated by equation (2). The numerical value of the 
ratio does not express quantitatively the advantage 
of red light over neutrally filtered light of the same 
photometric luminance in terms of any measurable 
aspect of dark adaptation or sensitivity of the eye 
It merely indicates how many times the luminance 
of a red filter-tungsten source combination can be 
increased over the luminance of the same tungsten 
source used with neutral filters before the red fil- 
tered light will cause as much decrement to rod 
sensitivity as that caused by the neutrally filtered 
Stated in another way, the ratio indicates 
filtered 


light 
how much the luminance of a neutrally 
source must be reduced below the luminance of the 
same source in combination with a red filter in 
order for the effects of the two different distribu 
tions on rod dark adaptation to be equivalent 

The numerical value of the ratio will always be 
unity for a filter which is spectrally neutral. How 
ever, the numerical value of the ratio will vary 
with changes in the spectral distribution of the 
source P when calculated for any filter which is 
itself spectrally selective. Therefore, if one wishes 
to use this ratio in order to rank filters in terms of 
their relative effectiveness for preserving the sen 
sitivity of the rods, the same source should be used 
in caleulating the ratio for all filters. The cone-to 
rod ratio cannot be considered an invariant nun 
ber for a given filter unless the spectral emission 
characteristic of the source is held constant. 

An early recommendation for a dark adaptation 


filter specification which is fundamentally 
9 


grogel 
the same as the method expressed by equation 
was made by Webster and Lee™* in 1942. A ratio is 
rather 


not calculated for this specification, but 


individual cone and rod factors are calculated 
Using the same symbols which were used above, 
these factors are calculated as follows In this 
ease, P, represents the radiant flux of a 2700K 
tungsten source. This source was selected as repre 
sentative of the energy distribution which might 


be encountered in illuminated interior spaces on 
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shipboard. Values of A’, are based on Weaver’s 
data 
10 SK, P\T)AdA 
2 K,P,Aa 
2K’, P,T,Aa 
2 K’,P,Aa 


{( one Tactor 


Rod factor 


factor is equal to ten times the fraction 
transmittance) by which the luminance 
2700 K tungsten source would be diminished 


filter having a radiometric transmittance 7 


The rod factor is equal to ten times the fraction by 


which the effectiveness of the same source as a 


stimulus to the rods would be diminished by the 
same filter. A minimum value is specified for the 
cone factor and a maximum value is specified for 
the rod factor on the basis of experimental results 


with a variety of filters. Essentially, this consti 


tutes a specification of the minimum acceptable 


cone-to-rod luminous efficiency ratio, with the addi 
tional specification of a minimum acceptable pho 
topic transmittance (represented by the cone fac 


tor 
The cone-to-rod luminous efficiency ratio, which 
wo ild be 


of the eone factor To the rod factor. is essentially 


obtained in this case by taking the ratio 


same as the “advantage ratio” for red light 
over white light which Hecht and Hsia* employed 
It is theoretically the same as the ratio which Row 
land and Sloan* used to calculate the luminance of 
which would be 


a white light equivalent to red 


light of a certain luminance in terms of effect on 
dark adaptation 
2 <Another method of ealeulating the cone-to-rod 
luminous efficiency ratio may be illustrated by the 
following 
2>K,P,T,Aa SK,AA 2K)P)T,AdA 
> K,P,Aa KOA > K,P,Aa 
2>K,P,T,Ada 
> K,P,Aa 


equation 
C/R 


Here, as term 


in equation 2), the 


represents the photopic transmittance of a filter 
having a radiometric transmittance 7 when this 
filter is used with a source having an emission P 
2K,Ad . 

¥RKAA is included 


to equate the area under the scotopic luminous 


In the denominator, the term 


efficiency curve to the area under the photopic lumi 
2K\P\AA 


in the denominator results in a cone-to-rod lumi 


nous efficiency curve. The inclusion of 


nous efficiency ratio of unity for any filter-source 
combination, PT, having an equal energy distribu- 
tion 

The cone-to-rod luminous efficiency ratio as cal- 
culated in equation (5) has been employed in the 
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specification of bulb coatings for miniature incan- 
descent lamps to be used in aireraft.’5 Calculation 
of the ratio is based on an incandescent source 
having a color temperature of 2355K. This color 
temperature is approximately equal to a standard 


} 


of luminous flux'® and may have been selected for 


that reason. It is probably not representative of 
the color temperature under operating conditions 
of lamps on which the coatings are used.’ The 
ludes a minimum acceptable pho- 


specification in 


topic transmittance and a minimum acceptable 


cone-to-rod ratio. Scotopic luminous efficiency is 
based on Weaver's data."* 

The complicated form of equation (5) may be 
explained in terms of the need for calculating the 
photopic transmittance of the coatings. Equation 
9) may be simplified to the following form if it is 


only desired to caleulate the cone-to-rod ratio: 


-K',P,T,Ada 
2K’, Aa 


am 2K, P,T, Aa 
C/s >K,AxX 


In a recent report in which he outlined methods 


‘ 


of computing cone-to-rod luminous efficiency 


ratios,’* Projector included tables which enable’ 
‘aleulation of the ratio in accordance with either 
equations (5) or (6) above 

Table values are presented which afford a simpli- 
fied caleulation of the ratio in accordance with 
equation (5) for those cases in which a filter is to 
be used in conjunction with either a 2368K or a 
2854K lamp. One set of values is provided for the 
calculation of the photopic transmittance of the 
filter, the numerator of equation a Another set 
of values is provided for the simplified calculation 
of the denominator of equation (5). As recognized 
by Webster and Lee,'* as well as by the authors of 
the bulb coating specification,’*® the adoption of a 
minimum acceptable photopic transmittance for 
filtering elements is of considerable practical im- 
portance.’ It is therefore of value to be able to cal- 
culate the photopic transmittance in the course of 
determining the cone-to-rod ratio. 

Projector has also presented tables which enable 
the simplified calculation of the cone-to-rod ratio by 
equation (6) for any source or filter-source combi- 
nation for which the spectral energy distribution is 
known. Direct calculation of the ratio by this equa- 
tion does not yield a value for the photopic trans- 
mittance of filters which are included in the system, 


however. 


Comparison of the Two Methods 


The two methods of calculating the ratio may best 
be compared in terms of equations (2) and (6). In 
equation (6) the ratio affords a comparison between 
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illumination prov ided by a filter hav ing radiometric 
transmittance 7 used in combination with a source 


having an emission P, and illumination provided 


) 


by an equal energy soure¢ In equation (2), the 


nparison is between a selective filter used in con 

on with a given source, and the same source 
itrally filtered. The numerical value of the 
aleulated in equation (6) indicates how 


‘ 


the photopic luminance of an equal 
ed below the photopie 


PT, in order that the 


two sources on dark adaptation will 


must he redu 

riven sources 
This numerical value is of little pra 
neanee xcept nsotar as tt affords a 
ranking illun ination Svstems in order ol 


ne rod sensitivity 


the ratio may be eonsidered 
lement, 7, 
ific source. The experiment re 


and Hsia 


ratio as cal 


ie filtering « when this 
illustrates a direct 
ilated in equation 
affords a basis for estimating the 

uch the luminance of a source must 
neutral filters below the luminance 

iltered light from the same source in order 
‘rect of red filtered and neutrally filtered 
As ind! 


ated above, the numerical value of the ratio eal 


on dark adaptation will be the same 


culated for any spectrally selective filter will vary 
with changes in the spectral energy distribution of 
the source 

In the specification of illumination systems, the 
actual numerical value of the ratio is not as impor 
that the 


tant as the requirement ratio have a 


consistent meaning. It is therefore desirable to 
ealeulate the ratio for an entire illumination sys 
tem including all filters as well as the specific 
source with which they will be used, and to use a 
consistent method of calculation. Equation (5) as 
presented by Projector’ is satisfactory in that it 
includes calculation of photopic transmittance, and 
it always employs the same equal energy reference 

Since the brightness of instrument displays is 
usually adjusted by varying the current through 
a tungsten lamp, color temperature of the lamp 
may be modified under different operational condi 
tions. This variation may make it difficult to select 
a precise spectral energy distribution representa 


the source with which to caleulate a cone-to 


Discussion 


The use of the cone-to-rod luminous fficiency 
ratio as an index for the specification of illumina- 
tion svstems is based on the premise that the illu 
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mination is required for visual tasks which involve 
the cones, and that sensitivity must be preserved 
for visual tasks which depend on the rods. In such 
cases, the numerical value of the cone-to-rod ratio 
may be used to rank illumination systems in terms 


of the relative advantages afforded for the preser 


vation of rod sensitivity. The ratio does not afford 


a quantitative index of the extent to which sensi 
tivity will be preserved in terms of any measurable 
aspect of sensitivity 

There is considerable evidence that as the pho 
topie luminance level at which a given illumination 
system is used decreases, the advantage of red light 

or a high cone-to-rod ratio) in terms of measur 

able aspects of dark adaptation will also be de 
lt It 


in terms of 


creased s evident that the advantage 


; ‘ 


measurable aspects of dark 


vained 
adaptation by using a lighting syst 
given cone-to-rod ratio will vary with the lumi 
nance level at which the system is to be used. If 
the luminance level at which the lighting system is 
to be used is known, then the effect on sensitivity 
of exposure to this lighting system at this par 
ticular luminance can be found experimentally 
General use of the cone-to-rod ratio to predict the 
effect of lighting systems on sensitivity must await 
a careful experimental investigation of the rela 
tions among cone-to-rod ratio, luminance, and som 
eriterion of sensitivity. 

A number of factors must be given consideration 
if we wish to fully explore the problem of lighting 


specification 


Visual Tasks for which Illumination Is Provided 


It is possible that many of the visual tasks for 
which illumination is provided under night flying 
conditions may involve combined rod and cone 
function. If this is the case, a lower photopic lumi 
nance may be sufficient for the performance of the 
task when an illuminant having a lower cone-to-rod 
ratio is employed. For example, if the spatial con 
figuration of a display is such that the rods can 
contribute to the interpretation of the display, 
then we may expect a pilot to be able to “see” and 
interpret the display at a lower photopic luminance 
when blue light is used than when red light is used 
The use of a lower photopic luminance with blue 
illumination than with red illumination would re 
duce the advantage which red has at equal lumi 
naneces. 

This possibility illustrates the importance, when 
comparing adaptation to different spectral distri 
butions, of using luminances which are equated in 
terms of the actual visual tasks required of the 
night pilot. Equation in terms of cone function 
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alone may cause the advantages of using red light 
to be exaggerated. 
This argument is supported by results obtained 


by Spragg and Rock.'® These experimenters found 
a marked increase in the relative number of errors 
made in reading dials under deep red illumination 
as compared to shorter wavelengths for photopic 
luminances below 0.02 footlambert. Rod function 
may well be of importance at this level. Since 
photopic luminance was held constant, the lower 
the cone-to-rod ratio of the illuminant employed, 
the more effective the illuminant would be for per 
formance of any visual task involving the rods 
Complete dependence on rods would require that 
luminances of different spectral distributions be 
This 


expected to eliminate com 


equated solely in terms of rod sensitivity 


econtingeney might be 


pletely the advantage of red light 
Another aspect of the visual task must also be 
considered. The spectral reflectances of adjacent 


“light” 


be such that certain wavelengths will afford much 


and “dark” regions in a visual display may 
higher contrast than others. This possibility should 


be evaluated in the design of illumination systems 


Adaptation Level 


In night flying, the highest instrument lumi 
nances are present in only small areas of the visual 
field and are not steadily fixated. The actual level 
of adaptation*’:*! is probably much lower than it 
would be following prolonged exposure of the eye 
to an extended field having a luminance equal to 
that of the highest luminance found in a typical 
instrument display. These luminances are of the 
order of 0.10 to 0.01 footlambert, or very near the 
minimum level of cone sensitivity.’ It is not un 
likely, therefore, that the rods are important for 
instrument reading 

It is probably not possible to make a valid com 
parison of two lighting systems on the basis of lab 
oratory experiments in which large homogeneous 
adapting fields are used. As indicated above, con 
ditions of adaptation in any experimental investi 
gation of different spectral distributions should be 


made as nearly as possible like those which will 
prevail under operational conditions 


Under 


tion may not be the limiting factor in the determi 


ertain conditions instrument illumina 
nation of level of adaptation of the night pilot 
Wilcox and Cole** found that the starlit night sky 
had a greater effect on dark adaptation than the 
instrument lighting system which was used. Kap 


pauf'’ points out that on nights with a full moon, 
sky brightness may reach or exceed cone threshold 
It would be useful to know the relative frequencies 
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with which internal cockpit illumination and ex- 
ternal illumination from stars and the moon deter 
mine the pilot’s level of adaptation 


Sensitivity Criterion 


Just as we must be careful to use representative 


adaptation conditions when comparing different 
lighting systems, so must we exercise some care in 
selecting a valid criterion measure of sensitivity of 


the eye following adaptation. It would be of value 


to investigate the frequency with which a pilot 
must perform visual tasks depending solely on rod 
vision. He is probably never called upon to detect 
dim lights against a completely dark background 
Detection requirements are of the nature of differ 
ential luminance discrimination and may involve 
some cone function even at very low levels. Thus, 
rod-cone interaction may also occur in performance 
of the task for which sensitivity is being preserved 
The results of a recent experiment indicate that the 
cones are involved in form discrimination or the 
detail at 


slightly above absolute threshold with the eye dark 


perception of spatial luminaneces just 
adapted.>* 

it seems likely that the scotopic luminous effi 
ciency data of Weaver” are a better representation 


of the “rod” sensitivity which the night pilot must 


employ than are the C.I.E. scotopic data.’® The 


latter apply only at angles of not less than five de 
grees from the foveal center under conditions of 
complete dark adaptation, and they are based on 


subjects 30 years of age or younger 


Other Considerations 


A complete survey of the problem of illumina 
tion and dark adaptation requires consideration of 
several additional factors. The chromatic aberra- 
tion of the eye may be expected to have some rela- 
tion to the relative effectivenss of narrow wave 


length band illumination as against broad band 


illumination, or narrow band illumination in dif- 
ferent spectral regions, when visual acuity require 
ments are involved. Additional experimental evi 
dence is needed to clarify this problem. 

Evidence has been presented that irradiation of 
the eve with light of long wavelengths (deep red) 
may have a photosensitizing effect.** The evidence 
is open to some question, however, and further 
research is indicated.** It has also been suggested 
that irradiation by light of short wavelengths (be 
low 400 mp) may have a detrimental] effect on 
scotopic sensitivity greater than that which would 
be predicted on the basis of the scotopic luminous 
efficiency of the light.°*° This suggestion has also 
challenged.** The existence of these 
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.E.S. LIGHTING DATA SHEET 
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INSTALLATION AT ROBERTS FILTER CO., SIXTH AND COLUMBIA AVES., DARBY, PA. 


Lighting a Small Drafting Room 


LIGHTING OBJECTIVE: To provide high level illumination from luminaires positioned to minimize 


reflected glare and to reduce shadows. 


GENERAL INFORMATION: The area o this narrow room is 370 square feet; ceiling height, 9 feet. 
Colors and reflectances are as follows: 
ceiling white 5% RF 
walls light green 5 RF 
venetian blinds light cream o RF 
floor tan linoleum RF 


INSTALLATION: Lighting is provided by two continuous rows of 2-lamp semi-direct luminaires, 
twelve 48-inch fixtures in all, equipped with louvers affording 45 x 45-degree shielding (Electro 
Silv-A-King catalog #1027-RS), using 40-watt T-12 standard warm white rapid start lamps oper- 
ated at 425 milliamperes. Mounting height above the floor is 7 feet 3 inches. Fig. 2 shows the 
location of the luminaires with respect to the working surfaces. Average illumination in the room 


is 45 footeandles with 95 to 110 footcandles on the drafting tables. 
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Lighting a Small Drafting Room (Continued) 



































Brightnesses are as follows 


minaire 
316 ft-L (maximum 
407 ft-L. (maximum 
542 ft-L (maximum 
68 ft-L 
$5 ft-L 
tian blinds 65 ft-L 
rafting table tops 80 ft-L 


oor 12 ft-L 


Lighting designed by William N. Harrison, Lighting Engineer, Philadelphia Electric 
Co., Philadelphia, Pa.; Electrical Contractor: Charles A. Holm, 727 16th Ave., 
Prospect Park, Pa. 


Lighting data submitted by George T. Anderson, jr., Lighting Engineer, Philadelphia 
Electric Co., Philadelphia, Pa., as an illustration of good lighting practice and 
to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society 
1860 Broadway, New York 23, N. Y. 
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Brightness Factors 


en OVER 40 years, there has been con- 
fusion in meaning, and consequent confusion in 
thought, in the terms describing reflected light 
from surfaces. This article gives results of various 
tests made to illustrate the points discussed. No 
attempt is made to discuss the scientific concepts 
of brightness and brightness units. The terms used 
are confined to the existing terms in common use in 


this country in practical lighting work 


Deuble Meaning of Terms 
The confusion mentioned is in the use of the 


words “reflectance,” “diffuse reflectance” or “‘dif- 


fuse reflection factor,” instead of a term relating 
directly to brightness, 7.¢e. “brightness factor.”’ The 
trouble seems to be that these reflectance terms have 
been used with at least two different meanings, 
without any indication as to which of the meanings 
is intended. Even our topmost authorities have 


occasionally done this, to the confusion of the 
novice and apparently to the ultimate confusion 
of their own thinking 


The tw 


are 


meanings in which these terms are used 


a) The total amount of light flux reflected in 
all directions from a surface, divided by the flux 
incident on that surface. In present practice this 
is most commonly and easily measured with an 
integrating sphere reflectometer. (Taylor or Baum 
gartner type 

b) The observed footlamberts reflected from a 
surface in any given direction, other than the 
direction of specular reflection, divided by the foot- 
eandles of incident light on that surface. At or 
near the angle of specular reflection the procedure 
is not defined. The specular reflection is generally 
taken as the ratio of the brightness of the surface 
to the brightness of the source, taken at the angle 
of specular reflection.” 

Now, for all 


is a single numeric quantity for any 


known surfaces encountered in 
practice (a 
given surface, obtained with a specific measuring 
technique, while (b) has an infinite number of 
different values, depending on the angles of inci- 
AUTHORS Professor of Electrical Engineering, University of Cali 


fornia and Member Emeritus, I.E.S., 2152 Ward St., respectively, 


bot! Berkeley, Calif 
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By DAN M. FINCH 
JAMES R. CRAVATH 


Why has there been ambiguity in the terms 
describing reflected light from surfaces? How 
has this introduced confusion in thinking? 
Use of the term, “brightness factor,” recently 
recognized by the 1.E.S. Nomenclature Com- 
mittee, is urged as a general expression mean- 
ing ‘Footlamberts reflected from a surface 
divided by the footcandles incident thereon; 
the angles of incidence and of viewing or 
observation always being stated.” 


dence and observation or viewing. To use “reflect- 


ance” or “diffuse reflectance” with the (b) mean 
ing, as if it were a single fixed quantity for any 
given surface, starts haziness and confusion of 
thinking. For very approximate work there are 
many cases where definition (b) is sufficiently close 
to definition (a) so that the difference can be 
ignored in calculations, in view of all the other un 
certainties involved. But always to assume that 
a) and (b) definitions are the same may result in 
gross and intolerable error, or may lead the novice 
to think that he 


brightness calculations where he should rightly use 


is getting dependable results in 


the results of brightness meter tests 

The variability of brightness with direction has 
been known for years; for example see tests re- 
ported by Gilpin in 1910. This is a necessary result 
of the fact that all known surfaces (even those 
rated as diffusing) do not reflect equally in all 
directions as a perfectly diffusing surface would 
The curves of reflected brightness for several typi 
eal surfaces in Figs. 1 to 7, as well as hundreds of 
previously published tests by various investigators, 
show this. In Figs. 1 to 7, the solid line curves 
are the brightness values plotted from brightness 
measurements. They correspond to definition (b 
except that they include readings at and near the 
angles of specular reflection. The dotted lines are 
the values of diffuse reflectance determined for the 
same surfaces by the Taylor reflectometer, and cor- 
respond to definition (a). The difference between 
the solid curve and the dotted line at any angle 
shows the error resulting from assuming that the 
foregoing (a) meaning for reflectance is the same 


as the (b) meaning. 
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nothing in the way of published tests (other than 


the bulletin curve referred to) which would give 
any information on the distribution of brightness 
reflected from this type of glass plate. It also 
seemed strange that no questions had been raised 
publicly by any of the numerous users of this in 
strument during the 40 years of its use, as to the 
accuracy of the practice of using diffuse reflectance 
as a multiplier instead of the brightness factor 
that the theory called for 

A. H. Taylor in his epoch-making paper announe 
ing the development of the Taylor reflectometer in 
1920° published some tests made in checking the 
accuracy of his new reflectometer. These showed 
the distribution of brightness with light source 
normal to the surface tested for a number of sur 
faces, including polished milk glass, which showed 
the brightness at 30 degrees as 6 per cent higher 
than that of a perfect diffuser radiating the same 
total flux 


milk glass, as used in the 


This still left open what depolished 
Macbeth plates, might 
show 

The authors therefore decided to make some tests 
for themselves, to determine the desired brightness 
factors for their Macbeth illuminometers and to 
explore the distribution of brightness in other 
parts of the hemisphere for these plates and for 


some other surfaces 


Brightness Factor Measurements 


The method used was to light the test plate with 
a known illumination from a standard lamp normal 


Auaust 1956 


Brightness factors of 
a depolished milk glass, Macheth illu- 
plate No. 


Light source normal. 


(right) Brightness factors 

Testing 

standard plate of depolished milk 
glass. Light source normal. 
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the plate and measure the candles per square 
foot of projected area reflected from the plate with 
a calibrated photocell. The candles per square foot 

3.14 then gave the footlamberts observed 

Fig. 1 
curve for one of the Macbeth plates, No 


shows the resulting brightness factor 
155747, 
which had very little use during its life and very 
little soiling. From this it is seen that the bright 
ness factor at the 30-degree viewing angle of the 
Macbeth reference standard is 0.823, which is so 
nearly the 0.810 diffuse reflectance taken by a 
Taylor reflectometer as to be within the ordinary 
errors of measurement, and so _ inconsiderable 
Similar measurements on another Macbeth plate, 
No. U.C 


showed some of the results of soiling by student usi 


60, gave a similarly shaped curve, but 


although it was well cleaned for this test. The 
brightness factor at 30 degrees was 0.803 and the 
diffuse reflectance 0.80; again an inconsiderable 
difference. 

For purposes of comparison and to present more 
information on this general subject, and with per- 
mission to publish here, the authors have received 
from W. F. Little, President of the Electrical Test- 
ing Laboratories, a brightness curve and diffuse 
reflectance figures for a standard brightness test 
plate used at E.T.L. Mr. Little deseribes it as 
“white opal glass of the same general character and 
This is shown 


replotted to rectilinear coordinates in Fig. 2. 


finish as the Macbeth test plates.” 


From the foregoing tests it appears that the 
brightness curve and the diffuse reflectance line for 
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glass accidentally cross at about 30 
om normal when the source is normal to 
and that therefore the practice of the 
ars of using diffuse reflectance as a 

factor has caused very little error, if the 
used have all had the same characteristics 


could not be like 


before-cited bulletin? curves 


here tested. But they 
which the 
en. The practice of using the diffuse re 
nstead of the brightness factor is always 
question in this case. Testing each plate 
desired brightness factor instead of for 
Tuse reflectance would eliminate such questions 
a properly planned set-up a brightness factor 
would be no more difficult to run than a diffuse 
ctance test. Possible changes in test plate glass 
osition and finish would then be eliminated as 
es of error 
data given on the Macbeth test plates will 


ably be welcome news to the users of these in 


iments, because they indicate that probably no 
ortant error has been involved in accepting the 
ise reflectance factors furnished with their test 
tes. But the absence of any published question 
of the practice described, together with the 
ence of published brightness factor curves for 
type of depolished milk glass is an example of 
ynfusion of terms and careless thinking that 
are talking about 
‘igs. 1 and 2 show that the brightness curves of 
lished milk glass with normal incidence are 
er near the perfect diffuser curve shown by the 
ed lines. Other surfaces usually show larger 


fferences between diffuse reflectance and bright- 
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Figure 3. (left) Brightness factors of 
a white painted disk. 
normal as in Fig. 1. 


(right) Brightness factors 
of a white porcelain plate, No. 80-73 


N.B.S. Light source normal as in Fig. 1. 
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ness factor at many angles 

Fig. 3 shows a curve obtained with normal inci 
dence on a white painted disk. From 15 to 55 de- 
grees the curve lies close to the diffuse reflectance 
line, due to the excellent diffusing qualities of the 
white pigment. At angles near normal specular re 
fiection enters to raise the brightness factor to 
about three times the diffuse reflectance 

Fig. 4 is a curve obtained from a white porcelain 
test plate NBS No. 80-73 with normal incidence 
It is quite different in shape from Figs. 1 and 3 
although the diffuse reflectance is only 0.02 differ 
ent in magnitude 

Figs. 5, 6 and 7 are curves obtained from the 
same plates as Figs. 1, 3 and 4, but with incident 
light at 45 degrees from normal instead of at nor- 
mal 

A study of Figs. 1 to 7 should make evident the 
futility of trying to convey correct information on 
brightness to a novice by telling him to get foot- 
lamberts by multiplying the incident footcandles 
by “the” diffuse reflectance of the surface. Obvi 
ously, if he takes meaning (a) the single reflect- 
ance that could apply to a given surface (as the 
word “the” plainly implies) his chances of getting 
the right answer are comparable to the chances in 
a lottery rather than to an answer to be expected 
from engineering calculations. If he selects the 
meaning (b) he is forced to realize that there is no 
single factor that he can use, but rather an infinite 
Result : And yet 
foregoing are unthinkingly 


number of factors. confusion 


statements like the 


made by some high authorities with disconcerting 


frequency 
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The work involved in footlambert calculations, 
like that involved in footcandle calculations. is so 
great that engineers have generally depended on 
test results from actual installations. But for the 
few cases where it is possible and feasible to predict 
brightness from calculations it is important that 
there should be clear thinking and clear nomencla 
ture or such calculations had best not be attempted 

One of the places where brightness calculations 
based on diffuse reflectance are utterly misleading 


is in street lighting. For such caleulations there 


are a limited number of sources to be dealt with, 
and the expense of setting up trial installations is 
so great that it may be both feasible and highly 
desirable to get data on pavement brightness by 
caleulation. But the brightness factors to be dealt 
with in street lighting vary from the diffuse reflect 
ance more than any of the curves reported here. It 
is the brightness factors that determine the bright 
nesses that the street users have to face 
In the selection of reflecting surfaces and ma- 
terials for luminaires, diffuse reflectances are impor- 
tant as affecting the efficiency, but are worthless 
in most practical cases for giving an indication of 
the brightnesses to be faced by the user. Here 
again the brightness factors control 

Ease and comfort of ordinary reading involve 
the brightnesses of paper and ink, their contrasts 
and the brightnesses caused by specular reflection 
from the paper; the latter causing discomfort and 
diffuse and 


disability glare. The combination of 


specular reflection which goes to make up the 


brightness factor of each area of the page, with 
which the reader has to deal, has been considered 
very little. The discussion has been mostly about 
the contrast ratio between the diffuse reflectances 
of the paper and ink and the discomfort and dis 
ability glare caused by specular reflection from the 
paper. This separate consideration of things that 


occur in combination may simplify the problem 
for novices, but such over-simplification hinders the 
In other 


words the brightness factors of both the printed 


expert in arriving at the correct answer 


ink letters and their paper backgrounds at differ 
Incidentally, it 
this kind, at- 
tempts to consider specular and diffuse reflectances 


ent angles must be considered.* 
may be noted that, on surfaces of 


as separate things are likely to be confusing rather 
than helpful. Intellectual honesty requires that we 
consider them mixed as the reader sees them and 


as they are in brightness factor 


To illustrate the foregoing the 


ink brightnesses shown in Figs. 


made. 
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Figure 5. Brightness factors of same depolished milk 
glass as in Fig. 1, but with light source 45 degrees from 


normal. 
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Figure 6. Brightness factors of same white painted disk 
as in Fig. 3 but with light source 45 degrees from nor- 


mal, 
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Figure 7. Brightness factors of the same white porce- 
lain plate as in Fig. 1, but with light source 45 degrees 
from normal. 
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which to multiply these relative figures to get 
brightness factors was not determined, since only 
relative brightnesses, rather than absolute factors, 
were of interest in this case 

Fig. 8 shows the relative brightness at a number 
of angles of a black ink letter printed on the white 
ard of a Standard Snellen Chart, used for eye- 


testing purposes as issued by the Guild of Preserip 
I | a I 
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Figure 8. Relative brightnesses of a black ink letter 
and its white card background on a standard Snellen eve 
testing chart issued by Guild of Prescription Opticians 
of America. Incident light 45 degrees from normal. 





Figure 9. Relative brightness of a matte black ink 
letter and its white paper background on a daily calen- 


dar. Incident light 45 degrees from normal. 








é ) +50 +60 + +80 
ewing Angle (degrees from norma!) Incident Light - 45° trom Norma! 
Figure 10. Relative brightness curves of the two kinds 
of black printing ink shown in Figs. 8 and 9 and a 
black inked area of a label on a merchandise carton. 
Incident light 45 degrees from normal. 
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tion Opticians of America. The illustration was 
from a single source located at 45 degrees so that 
the angle of specular reflection for viewing is at 
+45 degrees. This test was not run to show any- 
thing that happens in the practical use of the 
Snellen chart, but because the large “E” on this 
chart offered a large enough black printed surface 
to test satisfactorily with a brightness meter and a 
Taylor reflectometer. Diffuse reflectances taken by 
the reflectometer show a value of 0.03 for the black 
ink and 0.080 for the white card 


there is good contrast under favorable angular con- 


This shows that 
ditions of incidence and viewing. But the relative 
brightness curves in Fig. 8 show what can and does 
happen with this combination of ink and paper 
The point of most interest in Fig. 8 is that for 
a viewing are of about 33 degrees the black letter 
is brighter than its white card background. At the 
edges of this are, where the curves cross, are places 
where the letter and the card are equally bright 
Both the lack of contrast and the reversal of con- 
trasts cause annoyance and perhaps eye-strain, 
whenever the angles of viewing and incidence are 
lighted 


Snellen chart would not be illuminated, as in this 


nearly the same. Of course, a properly 
case, so there would be any possible viewing angle 
equaling the angle of incidence. If similar ink and 
paper surfaces are encountered in magazine read 
ing the reader almost automatically tilts the paper 
to avoid the annoying condition, and to get good 
brightness contrast between ink and paper. 

This effect of equal or reversed brightness con 
trasts is caused in part by the pressure of the type 
on the paper, which smooths out the paper and so 
increases the specular reflection from the letters 
Naturally this effect is most pronounced with the 
printing process that puts the most pressure on the 
paper, which at present is the old and most com- 
mon raised-type process. Other, more recent, proc- 
esses do not use so much pressure. 

Another factor in this reversal effect is the char- 
acter of the printing ink. Some inks have more 
brightness than others at and near the angle of 
specular reflection, as shown in Fig. 10. There is 
also considerable difference in their diffuse reflect- 
ances 

The brightness qualities of printing inks and 
papers is a large subject, worthy of more study than 
it has had; perhaps as an I.E.S. research project 
It may be remarked in passing that, as far as ease 
and comfort of reading is concerned, it is not mere- 
ly a question of getting an ink which, when printed, 
will be of a brightness below the brightness of the 
paper at all angles of view. An ink that has a very 
narrow and high peak of maximum brightness may 
be on the whole more satisfactory to the reader 
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than one which gives a much lower peak but ser 
ously reduces the contrast between paper and 
over a much wider range. Conditions are so bac 
the angle of specular refl with the 
maximum peak ink that th 

by the reader and changed 

he reader may tolerate, although dissatisfie 
lower maximum peak conditions because 1 
Even if he does recogn 


not so recognizable 


loss of contrast it requires more movement 
paper or viewing angle than in the other cas 
same principle applies to glare from paper a 


easily demonstrated by simple personal experi 


ments with different papers and inks and a reading 


lamp 


Fig. 9 shows relative brightness ew 
e black ink on a white paper she 
alendar, obtained under the same conditio 

Whether by ace * design, 


haracteristics that a1 xcellent for a 


Fig. 8 

shows 
various 

control 

MmavaZil 

endar had 
ink 0.042 

to judge the contrast by diffuse re 

ombination 


the diffuse 


ore and that of 


ontrast 


gvreatel! 

‘omparison 0 

legibility und practical 
tions, although the Fig. 8 combination 


be r when used prope rly as Snellen e 


is another example of the possible error 
sidering ffuse refle instead o 

Fig. 10 shows curves for 
inks shown in Figs. 8 and 9 a black inked area 
of a merchandise box made of cardboard. Thess 


show some of the variations to be found in printing 


inks as tested under the uniform laboratory con 
escribed later 

These laboratory tests were made with dark sur 
roundings and with the incident light coming in a 
beam from one direction. The curves consequently 
show more abrupt peaks than they would under 
practical conditions where the light sources are 
more extended and there is reflected light from the 
surroundings. Under a uniformly luminous ceiling 
or an overeast sky the trouble-making peaks in 
these brightness curves would disappear 

To give more exact information on what the 
reader has to face in the way of paper and ink 


brightnesses, tests should be devised with a bright- 


auaust 1956 


8 would be better 


niversa 
fest stand 


or a 
Bo aperture 


P 7 
a / p 
¢ Sin Real lengthiens (1 25tie 


Photoce 


‘ 


fometer 


Figure 11. Arrangement of apparatus for brightness 
factor determination by obtaining the candles per unit 
projected area; also for the relative brightness of paper 


and ink surfaces. 


ness met 


ader under typieal 


| ehting eo | ( ( 7 ractice Sueh Tests 


would serve information 


an experienced rver Ci e approxi 


unaided evi ‘ hat has been 


shown here 1 


is obvious that, for a studv of inks 


and papers, brightness curves are mo! 


and less mis! 


iInrtormative 
+] 


ectance tests 


iding than diffuse ré 
Laboratory Set-Ups 


factors on an abso 


ning brightness 
sample surface to be measured was 
mounted on a universal test stand so that it could 


oriented at any angle to the incident beam. The 


was accurately determined, and 
aken avoid all stray light 
tions fron e mounting stand and room A 
flector lamp was used as the source, as shown in 
Fig. 11, which shows a set-up for another purpos 
The uniformity of illumination over the sample 
was within +1 per cent 
The sample was then considered as a secondary 
source having an intensity and a projected area in 
any viewing direction. The intensity at various 
viewing angles was determined by a photoelectric 
photometer which viewed the complete sample from 
a distance of 2.44 feet. The ‘ident footcandles 
were known and the intensity of the sample in th 


viewing direction was measured. The brightness 


tor was then computed by 


illumination (in candles 


It-] 


projected area (in sq. It 
Brightness factor Ft-L/Ft-e 


‘rmining brightness factors of small sur- 
face areas, the set-up in Fig. 11 was used. The 
sample surface to be measured was mounted on a 
universal test stand, so that it could be oriented at 
any angle to the incident beam. A reflector lamp 
was used as a source. The brightness of the sample 
was measured by viewing a small area on its sur- 
face from all angles, using a photoelectric photome- 
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that limite the field 


al system 
spot approximately 0.2 inch in diameter 


if 0.005 steradian 


and a solid angle ( 


‘ 


vity of the photom 
brightness of blac] 
seen by 
eal bra 


: : 
standard 


The Golden Anniversary 
Of Brightness 


as an ¢ 
Nome ne la 
. ¢ 


mution OFT 


concerning 


} 


eanadles 


tasks and surroundings 


‘ 


the laborator being 

ess measureme ere un 
rress was rapid first six 
the intervening 


f the Committe 


in 1912 ineluded “brightness” as 


first time. This marked the 


which t concept began 


illuminating engines ring should 


ething mi than deliver footcandles to cer 


that these footecandles were for the 


of producing brightness for people to see 
that they might get the good of these footeandles 


that a satisfactory distribution of brightness 


the range of vision of people who needed it 
is after all the ultimate general purpose of illu 
The study of brightness was 


S. market 


inating engineering 
uch helped by the appearance on the U 
1913 of a small type Sharp-Millar photometer 
ch could be held in one hand to explore bright 
conditions in everyday life, so that engineers 

ld get acquainted with them as they had been 


ist previously getting acquainted with footeandle 
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conditions. This was followed in 1914 by the Mae 


beth illuminometer, usable in a similar manner 


In 1914 and 1915, discussions on brightness both 
in and out of print (including References 6, 7.8 


and 10 Only a partial list of ref- 


became active 
! Much of this discussion 
showed the need for a brightness unit to supplant 
inch” then 


L.E.S. Nomen 


ean be given 


} 
erences 


the clumsy “candles per square being 


During the interval before the 
need, 


Committee action was taken on this 


term “apparent footcandle” got an extensive 


use among practitioners because it was easy In con 
Nomenclature Com 


ept and for calculation. The 
and 


mittee reported® in 1915 in favor of “lambert” 
“millilambert.” The 


for the 


latter was intended as a sub 


apparent footeandl being onlv 7 


stitute 
per cent smaller, but it never took well among pos 
many of whom continued to use the 


In 1923 Harrison! urged the 


sible users. 


appare nt footeandl 


adoption of a name for a brightness unit corre 


sponding in definition to the apparent footcandle 
and at th 
Nomenclature 


ot proposed names tor suc 


same conference the Committee on 


reported'* consideration of a number 
h a unit, and later acted 


by adopting the term “footlambert” in time to 


have it appear’’ as an American Engineering 


Standard in 1925. The name had been suggested by 


in 1915. The 


n brightness 


Cravath latest official actions by the 


T adopt the 


were 0 term 


ess Ta tor” as be rore ted and to define 


nbert” as simply imes the brightness 


er square foot, thus omitting the alter 


native explanatory definitions that have been used 


concepts of surfaces giving perfect 


whic nvolve 
The latter, 


students. 


while helping clear the con 


pts 0 some seemed to confuse others 


and added unnecessary length to the definition 
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1.E.S. Guide for 


Life Performance Testing 
Of Fluorescent Lamps 


Prepared by the Committee on Testing Procedures 
for Illumination Characteristics of the 


2E WORD equipment, 

The following report ibration, et Pra 
1948 cuide of the same ti KE; require that any test programs 
ence gained in this field since to give comparable results be estab 


| ininer lished on a eon 


oratorie general the test con 


ndicated the need for sever mon basis between lab 


the fluorescent 


te testing procedure a 


tions should not " widely divergent 


rom conditions of service. The re 


the earlier oruicde 


endations of this Guide have 


ipplhies to both Com 
vith these objectives in 


lamps. ee 


lorescent 


2. Selection of Lamps 


(a) The lamps selected for 
should be truly representative of 
a roup. The degree to which the 
Kooker ts amples represent the group affects 
A. W Weeks value of the test re 


sults. Since 


Proct Py s are pertor ed on only n 


INATION CHARACTERIS I] portion ot the total product, the 


results obtained can serve only as 
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pertormance ot 


Chairmay 
The value of the 
the method ot 


mple, conditions of 


testing, ¢ d nany other Tactors The 


effects of such variables are discussed 


TABLE I — Life Tolerances.' 


Allowable Per Cent 
Variation from Rated Life 


Number of Lamps 
Averaged 


1. Objective 


(a) It is the purpose of this Guide 
to describe the procedures by which 
fluorescent lamps ean be operated un 
ler controlled conditions to obtain 
data on individual and average lamp 
life, light 
and other parameters during life. 


(b) Fluorescent lamps are affected 


and on changes in output 


1. On account of the natural and inherent 
variations in individual lamp performance, the 
average test results of a small number of test 
samples cannot be depended upon to indicate 
exactly the average for the larger quantity 
from which the test samples were taken. The 


by many variables such as burning 
eyele, conditions imposed by the auxil 
tables of allowable variations are devised in 
acocrdance with the observed accuracy of lamp 
Approved by th o lun ne testing methods and the observed variations in 


Engine lamp performance 


aveust 1956 


ty # . 
ciety ior 


able accuracy ol the results. 


Life Performance Testing of F-Lamps 


Illuminating Engineering Society 


the “Manual for Presentation of 
Data” published by the American So 


Testing Materials 


(b) Table | indieation of 


fives an 


the effect of sample size on the prob 


’ f This 
shows clearly the importance of testing 
This table 
Federal 


issued by the 


numbers of lamps. 
votnote are trom 
W-L-116 
Federal 


Services Ad) 


spe eimeation 


Commissioner, Supply Serv- 


ce, General inistration, 


Washington, D. ¢ 


3. Selection of Auxiliaries 


3.1—Ballasts—(a) Ballasts used in 
life tests should con ply with Proposed 


Standard Specification for 


American 
Fluorescent Lai p Jallasts CS82.1, and 


in addition should meet two further 
the current delivered to a 


should be 


minus 3 per cent of 


restrictions : 
reference lamp within plus 
five per cent or 
that delivered to the same lamp by a 
reference ballast, and the ratio of crest 
to rms lan p current should not exceed 
1.6. <All ballasts should be checked 
periodically to ensure that they remain 
within these limits. 

(b) The type ol ballast chosen will 
affect lamp life, and also light output, 
appearance, and electrical values dur 
ing life. In general the types of bal- 
lasts having the widest use should be 
for test. If two-lamp ballasts 


are used, an equal number of lamps 


chosen 


should be installed in each circuit, par- 
ticularly if the two cireuits do not im- 
same conditions on both 


pose the 
lamps. In case the lamps cannot be 
divided equally between the circuits the 
records should show what division was 


made, 
3.2—Starters — Before installation, 
starters used in life testing should be 


checked for compliance with American 


595 





5.2—Vibration and Shock— and insufficient mereury 
nps should not be subjected to ex Normal burn 


yut oceurs when the cath 
vibration or shock during lite 


ode eoating on one or both ends = 
exhausted For cold cathode lamps sol 


common defects are: leakers, 
5.3—Ambient Temperature— |... 
Ambient temperature should be kept gt 
25 p 


ur ng : clean-up, and high 
my as high as 5 tor 
1. Electrical Supply , 


ne 
stains, 
nsufficient mercury 


f normal burnout are: met 
lus or minus 


operating voltage 


1.1—Primary Voltage 


ae EE . 6. Photometric and Electrical 
ve operated at their rated } Excessive drafts shot ay a 


Measurements 
5.4——Burning Position 


Is cu 6.1—Rating Periods — Initial 
iry to burn the lan inal Z0 


tometric and electrical 
is of fluorescent lam) 
1.2—Line Voltage Wa 


on il ' all Mounting 
e Shape ae eye 
I } : 


ild have 


after 100 hours’ 
other ay nance curves 
ipper and lowe1 should also 


too additional 


5.5—Lamp Connections — With 


nreheat-start lam ; 


the same two con 


: 6.2—Method of Measurement 
tact pins shou d be connected to the 


measuren hould be made in 
luring life testing as a with the 7S Guide for 
and electri il meas 


procedure 1 


an and tl > de for Ele« 
Electrical 


Fluore scent 


Fluorescent 


5.6—Adjacent Ground ” ; 

cumin’ mate civin of leost 7. Reports and Evaluation of 
lia r should be i Test Data 

under test. 7,1—General 

include the life 


} 


ure for each lan 


the test. Tl 
-~- . 7 © and electrical 
5.7—Recording of Failures —(a) 
Life test racks should be patrolled sev- 


i day to check for lamp 7° Test Reports 
s - : f lures. “A h outage should he inves should inelude the foll 
2. Operating Conditions to make anre that it ia: . . 


md ° yume ‘ 
5.1—Operating Cycle iilure, and aused by Nu ', 


yf lar ms tested 
vars burnin Deseription of | 


Pia ms 
Deseription of 


()perating evcie 


Total hours oper 


( ause 


report ‘or Intervals 


ne eommon 


Results of 
badlv soldered base interval 
thodes, short-cirenited Anv unusual conditions observed 
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Electrical Measurements of 


Mercury Vapor Lamps 


FOREWORD 


This guide has been prepared to 
promote greater uniformity of photo 
metric test results among various lab 
Electrical 
Measurements of Fluorescent Lamps” 


was issued by the I.E.S. in 1948 and 


oratories. A “Guide for 


revised and reissued in 1954. 
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1. General 


This guide describes the procedure 
to be followed and precautions to be 
observed in measuring electrical char- 
acteristics of mercury vapor lamps on 
alternating current cireuits. Its pur- 
pose is to outline methods of measure- 
ment which will make it possible to 
obtain reproducible and basically accu- 
measurements of mer- 


rate electrical 


cury vapor lamps. 


Approved by the Council of the Illuminating 


Engneering Society, December 1955 


Auaust 1956 


Prepared by the Committee on Testing Procedures 
for Illumination Characteristics of the 


2. Power Supply 


2.1—W ave Shape—The a-c power 
should 


shape such that the rms summation of 


supply have a voltage wave 
the harmonic components shall not ex 


ceed 3 per cent ol the fundamental. 


2.2—Voltage Regulation—The 
line voltage should be as steady and 
free from sudden changes as possible. 
For best results the voltage should be 
regulated to within +0.1 per cent. If 
adequate automatic regulation is not 
available, constant checking and read 
justment are essential if accurate 
measurements of lamp characteristics 


are to be obtained. 


Nore: If the static type of voltage 


stabilizer is used, it is particularly 
important to check the wave shape to 
see that it 


given above in 2.1 


the specifications 
Wave Shape. 


meets 


3. Ambient Conditions 


The ambient in which lamp electri 


cal measurements are being taken 
should be maintained at 25C1C, and 
drafts should be avoided. This 
perature should be measured at a 


point not more than five feet from the 


tem- 


lamp and at the same height as the 
If the ambient temperature de 
more than 1C, it 
should be so stated in the test report. 


lamp. 
viates from 25C by 
If temperature corrections are applied, 


the correction factor should be so 
If a lamp is op 
(Ulbricht 


within 


stated in the report. 


erated within an enclosure 


sphere), the air temperature 


the enclosure becomes the ambient. 


4. Ballasts 


(a) When the electrical character 
istics of a mereury vapor lamp are 
being measured, the lamp should be 
operating in conjunction with a refer- 


Electrical Measurements of 


Illuminating Engineering Society 


ence ballast of rating. 


the appropriate 
ballast having different 


though of the 


The use of a 
characteristics (even 
same impedance ) can materially alter 
the electrical values of the lamps. It 
is expected that a proposed American 
Standard will be prepared giving the 
general characteristics of mercury va 
ballasts.* This 


standard will give the proper imped- 


por lamp reference 


ance value and power factor for the 


reference ballasts corresponding to 
each of the lamp sizes for which lamp 
standards have been prepared. 

(b) If electrical readings are to be 
taken on a lamp of a size for which no 
standard exists, the ballast used should 
be one complying with the general re- 
quirements. 

(c) For special purposes it may 
occasionally be desirable to determine 
the electrical characteristics of lamps 
when they are operated by other than 
When this is done, 


such re- 


reference ballasts. 
it must be remembered that 
sults are meaningful only for the par- 
which 


ticular ballast and cireuit with 


Such results are 


with 


they were obtained. 


not directly comparable data 


taken on a reference ballast. 


5. Cireuits 
(a) The operating circuit of a mer 
cury vapor lamp is shown in Fig. 1. 
The reference ballasts used for lamp 
measurement are of the series-reactor 


type and do not inelude a_ step-up 
transformer. In many cases a separate 
step-up transformer may be needed to 
provide the line voltage required by 
the reference ballast. 

(b) The diagram shows the method 
the cir 


of connecting instruments in 


cuit. The voltmeter and the potential 


element of the wattmeter are con 


*In preparation. 
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the current 


nstruments. Switches should 
instrument 
wher 

These 


switches 


sistance and should 


to presel 


neter and wattmeter 


included in the measured 
Either 


stactory, hut t is mpor 


acteristics proce 


strur nt eorrections he 


tor the particular method 


Section 9) If the 
coil 


watt ter current 


the ballast in pedance, 
be left 
magnet affects 


ind 


nterchang 
] 


used, proper pol 


ntaimed 


6. Lamp Position 


ing position of the 
test should he specined 
operated in the vertical 


gular orie! 


ould have the ar 
the vertical as well as the 
on specied 
s operated in other 
tion, the 
strea 
are strean 
m whether the iin eleetrod 
below the starting « 
ended procedure 
on the la 


that 


TRANSFORMER 


mi 


1@ 


REFERENCE 


BALLAST 











(!) This side of circuit should be the one connected to ground if a grounded supply 


system is used. 


(2) It may be necessary to insert a transformer at this point in order to obtain the open 


circuit voltage required by the reference ballast for certain sizes of lamps. Either an auto- 


transformer or a double wound transformer may be used. 


(3) Insert magnet between these points. 


Figure 1, 


7. Lamp Stabilization 

(a) Before any 
taken, the lan p should 
until the 
are stable 
(b) If lan 


ballast 


measurements are 
be operated 
performance characteristics 
ps are warmed up on one 


and then transferred without 
extinguishing to a different ballast for 
neasurement, an additional period of 


burning in the measurement circuit is 
usually necessary to bring the lamp to 


addi 


il burning period can be kept to a 


equilibrium. The length of the 
by using the 
hot} 


lamp 


ambient 


perature 


specified 


t< 
8. Instruments 


8. 1—Accuracy—lInstruments should 


he selected which have a guaranteed 


ensurate with the re 


euracy com 


ents of the test. Seale calibra 


tion is essential to obtain reasonable 


re sults 


uracy ot 


8.2—Impedance Limitations — 
(a) High 


ana lo 


potential-cireuit impedance 
w current-circuit impedance are 
disturbance of 


desirable to reduce the 


the eireuit caused by the presence ot 
the instruments 


(b) Instruments eonnected u 
with the lamp 


paral 


should never draw 


ore than 3 per cent of 


the rated lamp 


current Instruments connected in 


with the lamp 


that the 


should have an 


series 


e such voltage drop 


ctrical Measurements of Mercury Vapor Lamps 


Measurement circuit for mercury vapor lamps. 


does not exceed 2 per cent of the rated 
lamp voltage. 
(c) Potential-circuit amplifiers hav 


ing high input impedance and an 


accurately controlled gain may be in 


serted to avoid corrections due to dis 


turbance of the lamp cireuit. The out 
put of such amplifiers must faithfully 


reproduce the input voltage with re 


spect to rms value (or a multiple 


thereof), wave shape and phase rela 


tior 


8.3—Rms Measurements — The 


voltage across a mereury vapor lamp 


has a distorted wave shape which de 
considerably from a_ true 


parts sine 


wave. Therefore, the instruments used 
in lamp cireuits must be of a 


deflection 


type 


whose depends upon rms 


values. Instruments whose seales are 


calibrated in rms values but whose de 
flections depend upon average or peak 


values should not be used 


8.4—General Characteristics of 
a-c Instruments— \ 
instrument characteristics will be found 
in the I.E.S. Pho 


Section 


discussion of 
General Guide on 


6.1. 


tometry, 


9. Instrument Corrections 


9.1—General — (a) In 


mereury 


measuring 


electrical values in vapor 
lamp cireuits it is usually necessary to 


take 


elreuit 


into account the change in the 


eaused by the presence of the 
instrument. In determining the re 
quired corrections the basic method to 


used is the “restoration-of-light” 
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method in which a suitable photoelee 


tric cell is used to measure lamp 


brightness. The output of the cell may 
be read on a galvanometer, microam 
meter or other suitable indicating de 


The cell 


sees the 


vice to adequate sensitivity 
located that it 
the lamp and it 


should be so 
central portion of 
should be baffled to prevent its being 
extraneous light. 


influenced by room 


The procedure is as follows: 


(1) Set the proper rated line volt 
age across the lamp and reference bal 
last. 

(ii) Note the lamp brightness as 
indicated by the photoelectric cell 
reading. 

Insert the instrument 


(11) (amme 


ter, voltmeter, or wattmeter) and with 
line voltage held constant, observe the 
instrument indication. 


(iv) Readjust the line voltage until 
the output of the photoelectric cell is 
the same as before the instrument was 
inserted, 

(v) Record the reading of the in 
this condition. 
this 


have 


strument under 
Within very 
will be the 


obtained at 


new 


close limits, value 


same as would been 


rated line voltage if the 
instrument did not alter the lamp cir 
euit 

(vi) Remove the instrument from 
the circuit and recheck steps 1 and 2. 
The photocell indication should agree 
with that originally obtained. 

(vii) The difference between the in- 


strument indication recorded in (v) 


and that recorded in (iii), may be used 


instrument correction to be 
added to 
vations made when holding rated line 
This 


applies only for that particular instru 


as an 


(or subtracted from) obser- 


voltage. correction, of course, 
ment when used with that size of lamp. 


(b) It that the 


reading for only one instrument at a 


should be noted 
time can be obtained by the above pro 
cedure. Also, instrument seale correc- 
tions must still be applied and for a 
wattmeter the power taken by its po 
tential (E=/r) 
tracted from the correction obtained. 
(c) The exact procedure to be fol- 


eireuit must be sub 


lowed also depends upon whether the 
instrument current coils are or are not 
included in the reference ballast im 
The procedure is somewhat 


each of the 


pedance. 


different from three in 


struments in the lamp circuit as out 


lined in the following paragraphs. 


9.2—Correction for Lamp Am- 
meter Reading—(a) If the current 
coils have been included in the meas 
ured impedance of the reference bal 
correction is needed for the 
this 


restoration-of-light 


last, no 
instrument (i.e., the 
method 


presence ot 
should not 
be used), and the ammeter must be left 
in the circuit at all times. 

(b) If the 


included in the reference 


eurrent coils have not 


been ballast 


impedance, the ammeter correction 
the restoration 
should 


read 


should be obtained by 
of-light method. 
not be left in 


The ammeter 
the cireuit while 


ings of other instruments are bei 


taken. 


9.3—Correction for Lamp Volt- 
meter Reading — Regardless of 
which 


procedure is followed for the 


current coils, the correction for the 
voltmeter reading is obtained by using 


The 
voltmeter should not be left in the cir- 


the restoration-of-light method. 


cuit while readings of other instru- 


ments are being taken. 


9.4—Correction of Wattmeter 
Reading — (a) If the current coils 
have been included in the measured 
reference ballast impedance the watt- 
be left 


meter current coil must in the 


circuit at all times and no correction 
need be made for the presence of this 
coil. The correction for the presence 
of the potential coil may be obtained 
by using the restoration-of-light meth 
od and then subtracting the power in 
the potential circuit (E*/r). 

(b) It will sometimes be found 


the increase in watts when the lamp 


that 


brightness is restored is very nearly 


equal to the decrease when E*/r is 
When 
then 


both corrections and use 


subtracted. this condition pre 


vails it is possible in routine 
work to omit 
the wattmeter readings directly (an 
instrument seale correction, of course, 
must still be made). 

(c) If the 


included in 


eurrent coils have not 


heen the reference ballast 
impedance, the correction for both the 
and coils may be 


current potential 


determined at the same time by the 
restoration-of-light method. The power 


{ E- r) 


the reading obtained. 


in the potential coil must be 


subtracted fron 





In accordance with Article VIII 
Illuminating Engineering Society is scheduled to be held at Society Headquarters at 10:00 


a.m., Thursday, October 11, 1956. The meeting will receive a report of the proceedings of the 


Annual Meeting 


Section 1 of the Constitution, 


Society for the fiscal year 1955-1956 





GeorGE J. TAYLOR 


General Secretary 


the Annual 


Meeting of the 
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Here and There with |.E.S. Members 


Officers of the newly formed Edmonton Chapter, L.E.S.., 
at an organizational meeting are, left to right: E. B. 
Allsopp, recording secretary; R. Jarvis, chairman; J. 
Bagshaw, and G. Raisbeck. Not in photo is secretary- 
treasurer Fred Dorward. Chapter is the 73rd in the 


Society. 


Members of the Pittsburgh Section 

held their May meeting at the new 

offices of the West Penn Power Co., at 
Cabin Hill, Greensburg, Pa. 
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Informality was in order at the summer outing of the 
Connecticut Section June 15, attended by 100 members 
and guests. Here present and past chairmen get together, 
l. to r.: standing, Francis Clark, “53-54; Harold Hutchin- 
son, “47-48; Edward Cole, °51-52; seated, Henry Kelly, 


Attendance was 135 at the Milwaukee 
Section’s Spring Lighting Conference 
(for program see July IE, page 27A) 
featuring Industrial Lighting. In photo 
at right, are the speakers and princi- 
pals of the meeting, left to right: I. L. 
Illing, Master of Ceremonies; W. J. 
Johnson; Daniel O'Neill; Richard 
Smart; L. S. Oyster, Jr.: C. N. Laupp; 
Sylvester K. Guth, and Section Chair- 
man B. R. Bunn. 
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Dr. George S. Crampton Awarded 1.E.S. Goid Medal 


Dr. George 5. Crampton 


By unanimous actior ft ( ounel 


on recommendation of the Med 
LE.S. Gold Meds 


been 


Committee, the 


Certificate has awarded 
George &. 


Medal, 


“for 


rampton, f 


highest honor in i 


merit ichievement wil 


orious 


conspicuously furthered the profession, 


art, or knowledge of illuminating engi 


neering.” 


Dr. Crampton was one of the first 


men 


in his own profession of ophthalmology 
mutual 
and the 


foresight in 


to appreciate the aim, in man) 


illuminating 


oculist 
His 


may have 


areas, of the 


engineer this connec 


tion stemmed from his ear y 
ambitions to study electrical engineering 
Cireumstanees removed him from engi 
however, when he 
1804 
School of the 


which he 


Specaliz 


neering influences, 


moved to Philadelphia in ind en 
Medical 


Pe nnsylv inia, 


tered the Univer 


sity of from 


graduated four years later ing 


n ophthalmology, Dr. Crampton early 


interested himself in the work of the 


minating engineers. He became an active 


member of 1.E.S., presented papers be 


fore their meetings, stimulated an inter 
est in the mutual goals of the oculist and 
the engineer, served on many I.E.S. com 
mittees and held numerous elective offices, 
1921-1922 he 


Illuminating 


national. In 
the 
ing Society, and is still an active member 


of the Society, Philadelphia Section. 


local and was 


President of Engineer 


aveust 1956 


Dr. Crampton was the designer of the 


first ophthalmoscope using a tungsten 


filament lamp. In recent years he has 


invented and had manufactured many ir 
struments of the 


borescope type 


system with lighting systems inc 


Atomic Ene: 


Currently he 


rated for six of the 


Commission installations 


President of the Lenox Instrument Con 


pany, manufacturers of borescopes of 


special design, a 
founded. His 


Crampton enjoys fame 


company which he 
years notwithstanding, Dr. 
still is a eonsult 
and is il 


ing ophtl ilmologist, researcher 


of note in the deve lopme nt of lens instru 
ments 


The L.ES 


Crampton, prot¢ 


Gold Medal comes Dr 
Emeritus of the 
Medicine, 


is an outstanding 


ssor 
Graduate hool of University 
of Pennsylvania, honor 


in science, much of the 


Light and Vision Symposium 


7>~Rte &£ ESS 
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enjoyment of which has come through his 
the Franklin 
of Philadelphia, where he 
Hoadley 


his 35 years of servic« 


issociation with Institute 
the 


honoring 


was given 


George A. Certificate 
on the Committee 
(rts. 


sentation of 


on Science and the 


Formal pré 


the Gold Medal 


aid Certificate of Merit to Dr 


Crampton, 
be a fe: re of the 
National 
September 17, at the 
Mass 


will 


of the LE.S 


opening session 
echnical Confer 
ence next 


Hotel in 


Statler 


Boston 


Handbook Committee Revived 


Looking to a new or re\ 
the JES I 


lished ] rol 


sed version of 


ghting Handbook to be pub 
took 


establish a 
Neid 


ibly in 1958, Couneil 
June 
Handbook 


Miller 


will serve s ¢} rma 


steps at its meeting to 


new Committec J. d 


Meriden, 


hart, Company, Conn. 


rsonnel will be 


At Cornell, September 13-15 


Fifteen research tell 


hat is known about lighting, seeing and 


scientists will 


living at a Light and Vision Symposium, 
Cornell University, Ithaca, N. Y., Septem 
13-15, Scheduled to be held 
before the I.E.S. National Technical 


Conference, the date has been planned to 


ber 1956. 


just 


permit stopping off on the way to Boston 
and obtaining an inspirational course on 
the basic concepts which govern lighting 
practice. The Symposium is sponsored by 


the Research 
Institute and brings together for the first 


Illuminating Engineering 
time the researchers carrying on the cur 
afford 
first-hand 


rent research 


I.E.S. 


view 


program. It will 


members and others a 


into what is being done and what 
is being found in lighting research. Ar 
ranged for three days, the program will 
(1) 


illumination 


cover research on how we see, (2 


quantity of necessary, (3 


quality through evaluation and elimina 


TELECAST 


tion of glare, (4) color for living values, 


5) researches abroad, and (6) instru 


R. G. 
Hopkinson of the Building Research Sta 


mentation for field evaluation. Dr. 


tion in England will be an honored guest 


to present researches in England and 
abroad. 

Speakers scheduled on the program are 
the 
the 


press things, and therefore will be giving 


well acquainted with lighting engi 


neers’ viewpoint and way they ex 


their thinking in terms which engineers 
and laymen can understand. 
Fee for the three-day 


be $36, 


will 
or $12 per day for those unable 
to attend full 


conference 


time. Reservations for 


made immedi 
Professor E. M 

Philips Hall, Cornell University, 
N. Y. Checks the 
be made out to Illuminating Engineering 
Institute, to: C. L. 


accommodations should be 


ately with: Strong, 


Ithaca, 


for registration may 


Research and mailed 
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Thursday, September 13 


Friday, 


September 14 


Photo by W. A. Oyr, Electri_al w est 
SPEAKERS at technical sessions of the Inter-Mountain conference 
left to right: Leon Miller, Salt Lake City 


ning, State of Utah. 


included, 
Board of Education; C. L. Crouch, 
1.E.S. Technical Director; and Fred M. Fowler, Director of School Plant Plan- 
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S: hools 


Servi 
School 


cation 


x, Ari 
Lightin 


Photo by W. A 
ALSO on the technical program was 
Ben Benson, Benjamin Electric Mfg. 
Co., who discussed School 


and Com- 
mercial Lighting. 


ind 


vdditior 
included a 
ty and a luncheor 


The ladies 


esident’s R 


veceprt 
Mrs. Hartenst 


trips, 


1180, of 


Sr 


April 26 Afternoon 


’roblen 


April 27 — Morning 

n Sel Planning 

State Director 
nning, Salt Lake City, I 

Measurement n Arizona 
J D. Whitnell Arizona 

o Phoe 


Public 

Publi 
e ( 
Leon Miller, Board of Edu 
Salt Lake City, Utah 
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GROUP at the Inter-Mountain Regional gathered in Temp'e Scuare, Salt Lake Ciiy 


April 27 — Afternoon 
t in Large Industria 


We 


April 27 — Evening 
ptios ' " Photo by W.A yr, Electrical West 
Lester Johnson, Program Chairman: 


CONFERENCE PLANNERS i, to r.: 


Sigurd Blomquist, Chairman of host Utah Section; Gene Fleming and, at right, 


Homer Shaw, General Conference Co-Chairmen., 


Ladies 

MMILJ Cor 
SECTION AND CHAPTER CHAIRMEN 

tevan Jones. Jr 

W. B. Hills 

on Glenn B. Gaer . nan a ° . ’ 

spter .. W. D. Proudfoot CONTESTANTS in Inter-Mountain Region’s contest for MMILJ were, left to 

8. A. Blomquist right: Charles Bell, first; Glenn Gaer, second; Ernest Forsberg; F. Gasperak, 


proxy for J. R. Williams, third prize; and P. W. Smith, contest Chairman. 


Arizona Section I 
New Mexico Chapter 
Rocky Mountain Sect 
Southern Colorado Cl 
Utah Section 


(Continued on page 14A 
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SUSTAINING MEMBER 


Patt .70 = i i ighti 
atom Ne. 7 This is the Corning engineered lightingware 


selection in 24-inch panels 


Prismatic fluorescent 

Pattern No. 70. Low-brightness lens panel. Prismatic con- 
figuration gets very low surface brightness with maximum 
light in useful zone. Available in 24-inch panels and panels 
24 inches wide up to 100 inches long. 

Crysta-Lite No. 83. A continuous prism lightweight panel 

Crysta-Lite No. 83 designed to cut off light across prisms at approximately 50 

from vertical. Result is low luminaire brightness in glare 
zones. In 24-inch panels and panels 24 inches wide up to 


100 inches long. 


Louvering fluorescent 

30° angle Fota-Lite. Here's the cell pattern produced 
with louvers in one direction tilted 30°. Angular light pro- 
jected parallel to the tilted louvers produces offset beam 
lighting for vertical surfaces and accent lighting of exhibits 
and displays. Louvers cut off view of lamp in other direc- 
tions. In 24-inch panels and panels 24 inches wide and up 


to 49 inches long. 


30° angle Fota-Lite 


Get the optical quality of glass, 


Diffusing fluorescent 

Flat Alba-Lite in three patterns. Use these panels where 

you want diffused lighting. Alba-Lite’s excellent diffusing 
Flat Alba-Lite Panels qualities totally obscure the fluorescent lamp. It 1s especially 


suited to applications where reflected or direct glare might 
otherwise be present. In 24-inch panels and panels 24 inches 
wide up to 100 inches long. 


CORNING GLASS WORKS, 
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Security Bank Building, Billings, Montana 


Architect: Bank Building and Equipment Co., St. Louis, Mo. 
Illuminating Engineer: Robert Cook, Montana Power Co. 


Fixtures: Columbia Electric and Manufacturing Co., Spokane, Wash. 
Lightingware: Corning Pattern No. 70, Corning Alba-Lite (Side panels) 


the advantages of 24-inch panels... 


with Corning engineered lightingware 


Ceiling appearance and lighting effi- 
ciency may be improved by the use 
of large-panel lighting fixtures. 
When considering large-panel 
lighting, look to the advantages of 
glass panels by Corning. In addition 
to the permanent beauty of glass, its 
long-time economy in both service 


life and maintenance, you can obtain 


CORNING, N.Y. 
Conung means research ix Glass 


auaust 1956 


the engineered optical properties to 
fit a wide variety of needs for light- 
ing offices, banks and other public 
buildings. 

24-inch-wide panels are available 
for prismatic, diffusing or louvering 
light control. Accurately controlled 
glass compositions in opal or water- 


white crystal insure true transmission 


61-8 CRYSTAL ST. 


of light-source color. Precision-en- 
gineered designs, in the permanent 
hardness of glass, direct light effec- 
tively without glare. Panels up to 
100 inches long permit flexibility in 
ceiling design. 

For specific and detailed informa- 


tion, write, wire or phone us. 











I LD i Chicago S n ( t 
Member of LES hose installat 
overed an ! sting thod 
sidewalk lighting 

M us Gilbert, Ind S 
8 tion t ghting 
small off 

Mary Stafford, I Ss 

. " 
reCHN | 
rl rst papers non M . 
presented it I x pla 
sium 1 nds 
ghting, in indust ! ! 
g. Fea t 
! ss x H ! 
y en ' 
A PARTIAL view of some 25 Midwest local officers attending an organizational = the S: ty’s work Full details of 
meeting held in Indianapolis May 10, at the Midwestern Regional Conference. technical progr id 
d 
mn the ng y 
+} 


Ten Sections/Chapters of Midwest dog Baga sea eee adler 
Gather for Meeting in Indianapolis ‘*'°#*'¢ "#> siren @ complete set of 





BE i. ¢ 4 

g g R. F. Hartenst Mar FIRST PRIZE winners, all, in their Section contests for MMILJ. Competing at 
shall Waterman, Kirk Reid, J. 8S. Schu Regional contest in Indianapolis were, left to right, Mary Stafford, lowa; Carl 
chert and B. 8. Benson, Jr idged it as Wettig, St. Louis; Don Greene, Twin City; Leo Dolkart, Chicago; Ed Schaefer, 


Milwaukee (Regional Winner); and Marcus Gilbert, Indiana Section. 
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Pat gPplied for 


Model 88-221X 


FEATURES THAT DEFY COMPARISON 


@ ON-JOB POWER SOURCE Before fixtures ore 
installed, receptacles in UNI-RACE provide power 
source for tools and temporary lighting. 


@ NO FIXTURE STORAGE Fixtures need > 


not be delivered until premises are 
painted. The units can then be snapped 
into place—clean and factory fresh. 


@ VARIABLE SPACING Fixtures can be 
mounted in continuous rows or at in- y 
tervals of 4,8, 12 0r more feet—added, eTa til To 
removed or respaced at any time. 


aveust 1956 


b 


Kes 


1 Telescoping sec- 
tions of UNI-RACE as- 
sembled and wired 
on the floor. 


2 UNI-RACE, in 24’ 
to 48° assemblies, 
can be hung from 
ber joists, t-beams 
or stems. 


3 Fixtures snapped 
into place in seconds 
without tools. 


The Gibson Ortuo Fixture is a completely new concept in 
commercial and industrial lighting design. The exclusive 
Unt-Race, shipped separately from the fixtures, provides 
straight alignment, exact fixture spacing and a fixed power 
source (receptacle) for each fixture. It banishes those pesky 
aligning problems and eliminates all electrical work on the 
fixture itself—just take the units as they come from the box 
and snap into place at any desired interval of 4’ or 8’ on 
the Uni-Race. 

All of which adds up to a 50-percent saving in labor and 
material—often more—unheard of flexibility to the user, 
and gives you a better-looking, higher-quality job. 

There are many other advantages you ought to know 
about. Drop us a line today, we'll gladly send you complete 
information about the remarkable new OrTHO-77 and 88 for 
commercial and industrial applications, 


i 
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NEW, INCREASED LIGHT OUTPUT FOR 
13 WESTINGHOUSE MERCURY LAMPS 


cury Lamps give you “more for your 
money in mercury light.” 
Westinghouse Guarantees the service |i! 


ypes or quartz 


Now—through advanced design 
and manufacturing techniques— 
the most widely used Westinghouse 
Mercury Lamps give you more light 
when new, more light for life. 


Look at the following chart. It shows the 
new boost in initial light output for 
just two of the most widely used 
Westinghouse Mercury lamps .. . 


- inte 1 umens 
Lamo —————— —E 
Old Rating New Rating 

——_¥$+j 


a fe 
400-wett E-HI | 20,000 21.000 
400-watt LHI 19,000 | 20,000 


And there are similar high increases 
for eleven other popular Westinghouse 
Mercury Lamps. 











But that’s only half the story! For 
not only do these new, improved 


Westinghouse Mercury Lamps give 
increased light output to start with, 
they also maintain higher light out- 
put throughout their long life. For 
example... 


} pe: Approximate Lumens at 4000 Hours 
Lamp —_ 
Old New 
400- watt E-H! 15,000 15,800 
400-watt J-H1 14,000 14,700 


These new Westinghouse Mercury 
Lamps are absolutely unequalled for 
long useful life. So today, even more 
than before, Westinghouse Mercury 
Lamps are by far your best buy for 
all high-intensity lighting. 

This significant advance in Westing- 
house Mercury Lamp performance is 
further evidence of Westinghouse 
leadership in mercury lighting—one 
more proof that Westinghouse Mer- 























of ail its widely used 
mercury lamps. For full details call 
your Westinghouse Lamp Represent 
t Westinghouse Lamp 
Bloomfield, N. J 
f it’s Westing 


Div. Dept, [E-3, 
You ean be sure 
house 
TYPICAL MONEY-SAVING FEATURES 
OF WESTINGHOUSE MERCURY LAMPS... 

















Hi-Tomp life-time-tight bases 
—non deteriorating bonding 
material eliminates costly 


Molybdenum Ribbow Seais— 
just. 005" thick—permit easy 


lewer early failures. 


WATCH W ESTIN GH OUSE WHERE BIG THINGS ARE HAPPENING FOR vous 


Ask about new Westinghouse WEATHER DUTY (TM) Mercury Lamps! 
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May Ill, 1956 


HAPPY reunions and new friendships amongst visiting ladies, was a feature of 
Midwestern Regional Conference. With Indianapolis members’ wives serving 
as hostesses, coffee hours were en’oyed in a special Ladies Hospitality Suite at 


the Hotel Severin. 


indoctrination, 
dent and both 
learn, first hand 


lems 


A talent for 
Midwest entertainment committees. The “4 


group in charge for 1956 maintained, 
not strengthened, this reputation Higl the Compe 

Leonard \V iZ r 
light of their program was, of course, gineering ty, Mun ing Engine MMILJ winner, Ed Schaefer of Mil- 
the dinner-dance following the Presi Grange, | waukee Section receives congratula- 
dent’s Reception, held on the roof ball ; 58! tions from contest chairman, Ernie 


: President's “ 
room of the hotel. ates Thee Gallet. 


Their plans also included a f 
program for the visiting ladies. A 
pitality Headquarters of their ow: 
fee hours every day; a conducted tr 
the Indianapolis Speedway; luncheon 
bridge at the fabulous Highland ¢ 
Club; luncheon at the Marott Hotel 
a mystery speaker (a buyer just returned 


‘ 


from foreign lands plus the foreig 


+ 


chandise to see): teas. card 


shopping trips And, 


dance. 


Full details of the progran 


May 10, 1956 


GIFT from the Region is held aloft by Mrs. R. F. Hartenstein, wife of the 
ae alee national President, following presentation during the dinner dance which was 
airman iwar elle . . . . . 

the social highlight of the Midwestern Regional Conference in Indianapolis. 


Indiana Section 
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CHATEAU FRONTENAC was scene of brilliant banquet and dance at Canadian 
Conference in Quebec. 


Thirteenth Canadian Regional Conference — 
Chateau Frontenac, Quebec City, May 16-18 
warm and gay Ohio; Eve Freyer, BI eld, N. J.:; Joe 


report on their Spillane, Ni 0 Wes MeCor 


majesty mick, Hartfo é id LES. Presi 


es and visito ere required 


which phase of the conference 


rram had 10 memorable, they might be 


witl ire essed between the technical pro 

et at the Chateau and 

ghting ! th ip to L’Etape iventually, however, 
luminaire ould win L,’Etape literally 

lighting “half-way point”) is a colorful Inn situ 

ighting ited ji he wuren le National Forest, 

itian mountains 

Che entire co erence we guests of the 

M.M.I1.L.J. Provinee of ie be wv this affair, a 
vers must be heard or read French Canadian ception and dinner 
ited, what most read Host to th was M. Louis Coderre, 


Palmetto Chapter Sponsors er in a report on the program are Deputy Minist epartment of Trad 
Clemson Lighting Course the results of the contest for My Most #4 Commeres 


Jol The trip v iken in three char 
Montreal Section will a aes ‘rom the freezing snow 
egion at the the party hustled 

in Septe mber side oari fires in field-stone fire 

vd ghting of St faces, gay ren songs and dry Mar 
Thus mellowed, they gathered for 


first prize 
} 


warded to Georg: i typical Frenel inadian dinner, piéce 
ose installe de résistance of which was an elaborately 


Third embellished whole roast pig; and topped 
Maritime off, much good eating later, with Tarte 
a Ferluche For anyone who could 

still manage, there were also famous hot 


French Canadian doughnuts dipped in 


TE LECAST—Lighting News of Current Interest ILLUMINATING ENGINEERING 








mee America’s buildings. 


THE LIGHTING UNITS WITH 


the perfect 


Here is ideal lighting that integrates with modern 





building design . . . lighting units so shallow they blend perfectly 
with overhead architecture. Here is fluorescent lighting 

that, in hundreds upon hundreds of installations across the 
country, is fulfilling the architect's request for clean, 
uncluttered lines. Here are fixtures that, because of their 

highly desired shallowness, have been called “the 

lighting units with the perfect profile’! 

Appearance, however, is only a part of the reason for the 
success of these two outstanding Smithcraft fluorescent fixtures. 
Their lighting performance is highly efficient, and their 
availability in several combinations and ree 
lengths of lamps make them adaptable 

to any installation. 


Lighting units with the perfect profile” 


to serve as architectural lighting 


tools" for the men who design 


























Smithenaht- 
An extensive yet unobtrusiv 
get a r nt 2 
Te) bide. up t 
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SEEN at the Canadian Regional Conference, Quebec City, 
(above) L to r.: John Mills, incoming Chairman Hamil- 
ton Chapter; C. W. MeCormick, Northeastern Regional 
V-P, A. D. Hinckley, Executive Secretary of LE.S., C. E. 
Ellis, Advertising Manager of IE, W. J. Montabone. 


CANADIAN Regional Conference V.1.P.’s, (right) L. to r.: 
Joseph Thomas, Regional V-P; R. F. Hartenstein, LE.S. 
President: Duncan M. Jones, Past-President, and H. R. 


Payson, Conference Chairman. 


Mr ind Mrs. Joe Thomas 
President ind Mr. and Mr 
Chairman 


Mrs. Harts 


\s 
und to the nner e were not in them Quite 
dress, by 
President, 
Quebee Chapt 
is the Socic 


Complete 


ca Act 
May lf 


seneral Session, M 


and = introductior 
Thomas Re 
Pa 

Morning Se 


man Ge 


I.E.8. | 


ient Hartensteir 


Afternoon Session, May 





: ; Chairman J. P. Wilson, Ottawa Chapter 
FRENCH CANADIAN dinner was served to entire conference, who traveled by Television Studio Lighting, by Harold Wright 


bus to L’Etape, colorful resort Inn, 75 miles from Quebec. Inset is piéce de Canadian Broadcasting Corp., I 


résistance, who'e roasted pig complete with apple. Continued on 
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The Big Switch is on 


...from “all-or-nothing” lighting 
...to “all-level” light control! 


...and big profits 
are in it for you! 


The old-fashioned wall switch is being 
replaced. Fast. 

By Luxtrot Light Control! This new con- 
cept of lighting creates any level of light 

from dark to full bright . . . just by turning 
a dial. 

Yes, ANY level of light! For every room. 
Every occasion. Every purpose. Every mood 
And... not only for homes, but for stores, 
schools, restaurants, churches, hospitals and 
offices, too! 

LUXTROL is a soundly engineered, precision- 
made autotransformer-type unit. 


new LUXTROL 


Light Control 


A product of 
The Superior Electric Company 


It has both fuse and thermal-overload 
protection. Controls not only incandescent 
lighting but also fluorescent and cold-cathode. 

Operation is cool, smooth, silent, safe. Has 
approval of Underwriters’ Laboratories. 

No complex wiring. LUXTROL replaces the 
wall switch. Installation is simple as A. B. C. 
A... attach wall box to studs . . . feed input 
and output BX through knockouts. B...screw 
control assembly to wall box. C . . . connect 
line leads to color-identified leads. D . . . screw 
on faceplate, attach dial, insert fuse. 

If you haven’t had a personal demonstration 
of Luxtrot Light Control, get one from your 
distributor, soon. We'll gladly send you his 
name and complete data . . . as soon as you 
return the coupon. 


eeeeeeeeeeeeeeeeeeeeeeeeeeeee 


The Superior Electric Company 


5086 Demers Ave., Dept. I 
Bristol, Connecticut 


Please send me full design data on new 
Luxtroi Light Control ... and the name 
of my Luxtrot distributor. 

Name Ss siiseinheiaiaadaanas 
Street__ 


ee SS 
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Here is “LIGHTING ENGINEER’S LIGHTING”’— 
Featuring Quality, Design Simplicity and Fast Installation 


You're looking at an office of United States Gypsum Company LIGHTING ENGINEER 


) . , A. V. Schofer, Philo. Electric Co. 
in Philadelphia illuminated by Litecontrol fixtures. It's easy 


to see that this ofhce is a pleasant place in which to work. Yes, CEILING HEIGHT: 12” 0°. 


and the simplicity of the fixture, consisting of only three com- FIXTURES 


: : Litecontro! No. 5448, wired with two center rows 
ponents (housing, refiector and louver) makes it easy to install of lamps on one circuit, two outside rows on another, 


and maintain INTENSITIES 


92 Footcandles average in service, all lamps on. 47 
Litecontrol louvered No. 5448 fixture in rows casts the proper — average in service, two center rows of 
jomps on 


amount of the correct type of light just where it's needed. The 





two center lamps may be used alone, or all four lamps may be 
operated together, for variation in light intensity as outside con- 


poms LITECONTROL 


On your next installation for office, store or public building P 
check with us for standard fixtures of the highest quality that CA Z Cex 


will save you time and money. KEEP UPKEEP DOWN 


LITECONTROL CORPORATION 


36 PLEAGANT STREET. WATERTOWN 72 MASSACHUSETTS 


DESIGNERS ENGINEERS ANDO MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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MMILJ contestants at Canadian Regional, usual order. CUNGRATULATIONS, check and certificate for first prize 

George Watters, Quebec, second prize; R. S. Tate, Mon- in MMILJ contest are presented to R, S. Tate, Montreal 

treal, first prize; George Robinson, Maritime Chapter (St. Section, by LE.S. President Hartenstein, during banquet 
Johns, N. B.), third. at Canadian Regional Conference. 


Afternoon Session, May 18 ENERAL COMMITTEES 


Canadian Recep Testing and Appra Entertainment Gerry Dubeau 
. Etape n Laurentide Davidsor Hydre« Finance Maurice Barry 
man Mr. Louis Co of Ontario. T Hote Romeo Martineau 
ID irtment of Trade i ae Bien 3 ate : . = Ladies Emilien Comtois and 
ite is Dorothy Kokesh 
field. N. J Papers: Ken Dunphy and ¢ 
Publicity Ben Taschereau 


Registration Andy DuChens 


President's Recey 
Annual Dinner 


rional Vice-President 


Three New Chapters Established 


Annual Dance ‘ 
on Montre nd J Theriault, Qué Edmonton, Yankee, Chinook 
eX Que 


action of Council at its meeting on 

14, three new Chapters of I.E.S. 

re established. This brings the total 
of Sections and Chapters to 75. The new 
Chapters, in the order of their sequence 
on the Section/Chapter roster, are: Ed 
monton Chapter No. 73), located in 
Edmonton, Alberta; Yankee Chapter 

No. 74), in Springfield, Mass.; Chinook 
Chapter (No. 75), with headquarters in 
Calgary, Alberta. 

The two new Canadian Chapters, by 
vetition to Council and with the approval 
of the Canadian Region, have been as 
signed to the territory covered by the 
Northwest Pacific Region, rather than 
the Canadian Region. It is expected, 
however, that a new Western Canadian 
Region of 1.E.S. will be established some 
time in the future, which may include 
these Chapters, the present Winnipeg 


Chapter, and possibly other western Cana 





dian chapters which may develop. 
Approval of By-Laws, and election of 
officers and boards of managers are un 
derway, and Charter presentations for all 
SHIVERING Yankees at L’Etape, May 17. Berets cover pates of Clayt Ellis, ‘tee of the new groups are scheduled for 
1.E.S. Headquarters, New York, Wes McCormick, Hartford, Conn., Dex Hinckley, ©#"!Y fall. 


Executive Secretary of 1.E.S. That's ice on the lake, snow on the ground. Continued on page 26A) 
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PRISMALUME. . Great Advance in Control 
Enclosures for Fluorescent Lighting 


Holophane proudly introduces PRISMALUME, a precisely 
designed optical element with unique advantages that 
make it the finest enclosure ever engineered for tubular 
fluorescent lamps. It is molded accurately to specified 
shape. It is extremely light in weight. It is shatter-resistant 
so that it Is especially suitable for locations where safety Is 
a prime requisite. The prismatic control provides high-level 
lighting without accompanying glare. Other salient charac- 


teristics: di ional stability, freedom f discoloration, 
SPECIAL HINGE CONSTRUCTION permits entire lens pe ety <i. Re onggagaleaaaalamaaeaaaamaaians 


section to swing open for easy relamping and-servicing attractive long sweep appearance. 
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1... HOLOPHANE Engineers 
| “LIGHTING FIRST” 
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REALITE.... 


NEW Luminaire Featuring the 
PRISMALUME’ Enclosure 


- HIGH EFFICIENCY - LOW BRIGHTNESS 


REALITE . . . The Ultra-Thin Luminaire 
with the Distinctive NEW LOOK + VISUAL COMFORT - UPWARD LIGHT 


Product of the foremost engineers, REALITE launches a new 















trend in ceiling-attached luminaires. Its sleek-lined design . LIGHTWEIGHT ° CONTINUOUS RUNS 
integrates harmoniously with all types of modern interiors 

such as: classrooms, offices, banks, stores, libraries, cor- ; 
ridors, plants . . . or any area requiring effective, comfort- 
able lighting. The basic four foot and eight foot sections . FASY T0 INSTALL: a Hiidaal DESIGN 
allow combinations for a wide range of applications. 
REALITE, with the PRISMALUME enclosure, represents the 
ultimate in comfort, economy, efficiency and beauty in 


HOLOPHANE COMPANY, INC. le 
342 Madison Ave., New York 17, N. Y. 











fluorescent lighting. Write for engineering data. 


Please send engineering and installation data on your New 


*Trademork REALITE luminaire with PRISMALUME enclosure; no obligation to us. 
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HOLOPHANE COMPANY, INC. 
Lighting Authorities Since 1898 


342 Madison Ave., New York 17, N.Y. 
THE HOLOPHANE CO., LTD., THE QUEENSWAY, TORONTO 14, ONTARIO 
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ARCHITECT-Engineer-Contractor panel was important feature of the program 
at East Central Regional Conference, May 24-25, Woshington, D. C. 1. to r.: 
W. G. Sargent, Art Bigelson, H. R. Robinson, architects, A. A. Fox. LE.S. Capi- 
tal Section, Moderator (standing), Frank J, Duane, architect, Alfred Rinaudot. 
consulting engineer, Walter Truland, electrical contractor. 


East Central Regional Conference — 
Capital Section Was Host 


vening prior 
This was 


C. Warner, 


ind was 


officers 


This hos; 


entire two ! his me 4 lo ted ] 


prepared agenda 


ctrinated new local 


cooper itive 
pers program ; 


special cor 


MMILJ 
and electrical 
ject presented, 


program de 


from rou 


officers with sound ide is for their coming 
administrations, 

An address of welcome at the opening 
Nosek, Assist 


ant Engineer Commissioner of the Dis 


session was by Col. H. T. 


trict of Columbia. Col. Nosek emphasized 


how sincerely the Government appreciates 
the work of the I.E.S. 


the value of 


in particular and 
good illumination, in gen 
eral. 

Locale of the conference, the Shoreham 
Hotel in Washington, was much in favor 
of all concerned, both for the technical 


sessions and the soci vents. 


MMIL.J 
The chief thing people wan to know 
Most 
ing Lighting Job, is who won. At the 
Miss Elizabeth A. 


Meehan, Philadelphia Section, won hands 


about the contest for My interest 


East Central Regional, 


contestants and will go to 


down over five 
tjoston to compete with the nine other 
Regional winners for the national pri 
Results of the East Central contest we 

First Priz Miss Elizabeth Meehan, 
Philadelphia Electric Co. Her installa 
tion, the Weinstei esidence n Meri n, 
Pennsylvania. 


SECOND PrRIz 


Pennsyly 
enetti Super Mark« 
PRIZE 
Section, 
House, 


Also presented \ first 


THIRD 
burgh 


Holliday 


on’s lo« 


Photo by Berion Cooper, McGraw-Hill 


VISITORS to the White House during East Central Regional Conference in 


Washington, D. C., May 24-25 were this group of I.E.S. ladies. 


Their squires 


are R. F. Hartenstein, center, S. G. Hibben, right 
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SOLA-BALLASTED RAPID-START LIGHTING SYSTEM incorporates show Engineers of Duquesne Light Co. and Duke Hendrickson; installa 
room ceiling and lighting equipment as one integral piece in the new tion by Schmidt Electric Co., Rochester, Pennsylvania; fixtures by 


store of the Hartzel Furniture Co. Lighting layout by Illuminating The Edwin F. Guth Company, St. Louis 


Sola Ballasts for Rapid-Start Lamps 
help create ‘‘shopping atmosphere” in 
new store of Hartzel Furniture Company 


Hartzel Furniture Company, Rochester, Pennsyl- atmosphere. Other premium performance features of 
vania, incorporate fluorescent lighting as a planned these compact ballasts include: reliable starting over a 
selling tool in their new store. A 65 FC level of glareless, wide range of line voltage variations, cool ballast-operat 
shadowless illumination creates an ideal atmosphere ing temperature, and regulated lamp wattage for long 
in which shoppers may appraise and approve color, lamp and ballast life. 
construction, texture, and quality of the merchandise. If you manufacture fixtures, or specify, operate or 

Heart of this installation the Sola Rapid-Start maintain lighting installations, investigate the advan- 
Ballast — is the final link in the outstanding engineering tages of Sola Rapid-Start Ballasts. Your area represen- 
of the Hartzel lighting system. Their quiet operation tative, listed below, is part of a nationwide sales organi- 
with the 40W rapid-start lamps adds to the pleasant zation maintained to provide you with prompt service. 


Write for new Fluorescent Ballast Catalog 
Request Bulletin No. 3H-FL-2 


S O | Ay orrascend SOLA ELECTRIC CO. 
4633 W. 16th Street 
BALLASTS Chicago 50, Illinois 


CONSTANT VOLTAGE TRANSFORMERS © FLUORESCENT LIGHTING ge © MERCURY am LIGHTING in neue 

SOLA ELECTRIC CO., 4633 West 16th Street, Chicage 50, Illinois, Bishop 2-1414 © NEW YORK 35: 125th St., 

eS a Commercial Trust Bldg., Ritterhouse 6-4968 © BOSTON: 272 Centre Street, Newton 58, Mass., "Slediow 4-3354 @ CLEVELAND 15: 
836 Euclid Ave., hve, Phonpct 1.6400 ® KANSAS CITY 2. MO. 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23: 3138 E. Olympic Bivd., ANgelus 

goad © SOLA ELECTRIC (CANADA) LTD., TORONTO 1 7, ONTARIO: 102 Laird Drive, Mayfair 4554 © Representatives in Other Principal Cities 


a 





FIRST PRIZE, MMILJ presented to Elizabeth Meehan, 
Philadelphia Section. Joe Melton, M.C. at the banquet. 
makes the award. Miss Meehan will represent the Region 


in Boston. 


PRESIDENT and Mrs. Hartenstein saying “thank you” 
for portable radio, gift of East Central Region. Seated 
are Ben Goodman, Chairman of Capital Section, host to 
the Regional Conference, and Joe Melton, Master of 


Ceremonies. 
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JUDGES stymied by over-all excellence of MMILJ com- 
petition at Washington Conference. |. to r.: 5S. G. Hibben, 
R. F. Hartenstein, E. W. Beggs, Ruby Redford, and G. J. 


Taylor. 


wer Co.. and 
1 Union. All 
chartered 


the Ladies 


entertainment 
social program, 


President and 


HOSPITALITY and fellowship at the East Central 

Regional Conference, Washington, D. C. Bus Allison, 

Toronto, George J. Taylor, national V-P elect, and Berlon 

Cooper, Eastern Editor of Electrical Construction and 
Maintenance, McGraw-Hill, 
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FILING 
OVER 40,000 FEET ! 


HONEYLITE 
(shown at right actual 
size) installation is simple, 
inexpensive. For full ceilings, 
aluminum T-bars are used 
to suspend HONEYLITE 
panels below lighting units 
HONEYLITE is also ideal 
for use in troffers and 


Convair’s F-102A flies higher — faster - 
because HEXCEL aluminum honey 


, ; ‘ wiiteaad 
in sandwich construc 


core materia 
its load, smooths its contours, and ra 
overall efficiency with the highest 


strength-to-weight ratio yet developed! 


@ HONEYLITE, the versatile new lighting material, was 
selected to cover over 40,000 square feet of ceiling 
area in Washington, D.C.’s National Housing Center 
because it met all requirements —beautifully. Made of 
HEXCEL aluminum honeycomb, HONEYLITE diffused 
light so efficiently and so evenly that, without first 
checking with a light meter, many people couldn't 
believe the level of illumination was as high as 75 foot 
candles.* The second requirement—a louverall ceiling 
that would not interfere with air conditioning outlets 
located above it—was made to order for the unique na 
ture of HONEYLITE’s hollow-celled construction 
For these reasons, and for more listed below, specify 
HONEYLITE for your next lighting installation—it’s the 
most beautiful, most functional, luminous ceiling you 
can find anywhere! 
45° and/or 60° light cut-off provides effective 


Non-flammable and UL approved 


Weighs less than three ounces per square foot 


Provides lowest surface brightness obtainable 


Non-static and dust resistant 


. 
* 
a 
e Free circulation of air prolongs life of light units 
. 
. 
° 


May be cleaned with ordinary vacuum brush attachment 


* See LIGHTING— December 195 


HONE YLITE'’ 


LIGHT-DIFFUSING ALUMINUM HONEYCOMB 


A development of HEXCEL PRODUCTS INC, 


OS: SIXTY-FIR GT STREET. CAKLAND 6B. CALIFORNIA 





24 out of 25 come back for more! 


iii 
A ALAAAAAAAS 


I. the re-order, not the original order that makes the customer. 


Whether in Detroit or Dixie, Belgium or Boston, yes, even from as far 


as Switzerland and Siam . . . by actual count, 24 out of every 25 


customers re-order plastic extrusions from us. 


The reason? One customer likes our quality, another our fair price, 
another our ability to meet delivery schedules, our designing skill. 
But the reason we like the best is this one offered by a customer, who 
upon leaving our plant said: “I like the PERSONAL INTEREST you put 


into the handling of each one of my orders. It's that PERSONAL 
INTEREST that makes me feel | can depend on Rotuba.”’ 


Our 12 years of experience processing millions of pounds of plastic materials into a variety 


of custom-made shapes and panels should make you feel you, too, can depend upon ROTUBA. 


if we satisfy 24 out of 25, we're satisfied. We know you will be! 


Extruded in Brooklyn . . . Sold ‘round the World 


For fast dependable service, 
economical, too . . . contact 

ROTUBA extruoers, inc. Makers of 

418 88th STREET @ BROOKLYN 9, NEW YORK PANELS « ee 


SHore Road 8-5458 Phila. Office 
R. L. BOUSE, FLOURTOWN, PENNA. 


Tel. CHESTNUT HILL 8-1010 
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CREDIT these people for success of the East Central Regional Conference in 


Washington, May 24-25 


Ben Goodman, H. V. Oecerting, Dorothy Nickerson. 


l. to r. front row, George Maloomiam, Claire Sidle, 


Back row, Nels Warner, 


Paul Norris, Al Rugo, R. F. Hartenstein. 


Continued fror 


Keynote Addres 
Engineer Co 
bia 

1.E.S. Fiftieth 
Hartenstein 

Exterior Lighting of Gove 
and Monuments 


istration 


Anniversary 


Elmer 


Services Ad 


Department of Interior 
ghting of the White Hous 


Engineer 
dent's Luncheor 


Consulting 


Afternoon Session 

G. W. Wagner o 

My Most Interesting Lighting 

Moderator Nelson Warner 
Vice-President 

Luminous Ceilings and Areas Ber 

Eastern Editor, Electical Constr 


Maintenance 


3anquet and Entertainment 
May 25 — Morning Session 
E. R. White 
Progress Report —E. VW 
1955 IL.ES 


house Electric Cory 


Chairmar 
Begg 

Progress 

Guiding Principles in the 

Allison, Chairman, I1.E.S 

mination Committee; T. Eaton Co 

Ont 

Rendition Dorothy Nickerson 

Color Rendition Sul 


Agriculture 


Color 
man, I.E.8 
U. 8S. Department of 


Afternoon Session 
F. M. Gochenaur Chairt 
Architects Look at Lighting 
and Future) 
Panel Discussion Moderator 
Capital Section 
Panelists 
Frank J 


Hilyard R 


Duane Architect 
Robinsor Architect 

Warren G. Sargent Archit 

Don Coupard Architect 

Jerry Wyble Consulting Engineer 


Walter Truland Electrical Contractor 


COMMITTEE PERSONNEL 
Lending their time and talent for the 


East Central Regional Con 


success of the 


avaust 1956 


ference were the following members 


Warner, \V 


gion 


President, 


Pennsylvania Section 
Maryland Sectior 
adelphia Section 
Pittsburgh Section 
Virginia Chapter 


Plans Announced for 
1957 National Electrical Week 


Week, 


time as an all 


Electrical 


promote 


National 
this year for the first 
event, will be observed in 1957 
from February 10 to 16, 
unnouncement by M. E 
N.E.W. 


planned as an 


industry 
according to an 
Skinner, Chair 
man of the Committee. The 


“Week” is 


servance of 


annual ob 
Thomas A. 


industry will 


the birthday of 
Edison, during which the 


promote the importance of electricity 


and electrically operated equipment. 


Frank A. Poor Dies 
Sylvania Founder 


Frank A. Founder and Vice 


Chairman of 


Poor, 
Sylvania Electric Products 
Ine., died June 17 after a brief illness 
He was 76 years old. A pioneer, whos« 
career spanned more than half a century 
in the electrical-electronics industry, Mr 
Poor formed Sylvania’s first predecessor 


ompany in 1901, 
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Information Requested on 
New Lighting Developments 


The LE.S. Progress Committee is look 
ing for information on new ideas in light 
ing fixtures, new materials for use in 


lighting units, outstanding installations, 
and other new developments in lighting, 
to consider for use in the Committee’s 
annual report. Since the report will be 
presented at the Boston Conference next 
month, such information should be rushed 
McCulloch, 


Labora 


to the Committee, James H. 


Chairman, Independent Testing 


tories, 3oulder, Colo. 


Standardization Discussed for 
TV Lighting Techniques 


Need for additional standardization of 


television lighting techniques and ter 
minology was discussed by the TV Studio 
Committee of the 


Lighting Society of 


Motion Picture and Television Engineers, 
which reviewed two surveys at a meeting 
June 6. 

The first survey, conducted by W. R. 
McCown of WSM-TV in Nash 


ville, indicated a lack of understanding 


Station 


and of unification of terminology in the 
field of lighting for monochrome shows, 
and also a lack of understanding of the 
characteristics and limitations of light 
ing equipment. 

The second survey was conducted by 
Gerald F. Rester of RCA, Camden, N. J., 
on current practice in live color TV pro 
duction. This report urged a compilation 
of specifications for color temperature 
measuring instruments and recommenda 
uniform methods and 


tions for proce 


dures in using them. 


British 1.E.S. Meeting 
Features Equipment Display 

One highlight of the Summer Meeting 
of the British 


Society, at Harrogate, last May, was a 


Illuminating Engineering 
display of new lighting equipment, which 
attracted 
delegates. 

Out of the 


exhibits 


great interest from the many 
large number of suggested 
British 


Committee 


submitted by manufac 


turers the Organizing chose 


about one hundred. These were grouped 


under eight headings: Light Sources; 


Industrial; Commercial; Floodlighting; 
Flameproof and Mining; Land, Sea and 
Air Travel (including street lighting) ; 
Research Aids; Miscellaneous. 

This is the second Summer Meeting at 
which such a display has been held, and 
its popularity would indicate its continu 
ance, 


Continued on page 32A) 
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How We Nominate and Elect 
Our Officers 


i 


ILL! 


ndidates 


ibove officers hold office for a 
of one year except the Directors 


hold office for three years. There 


six Directors on Council (the direct 
erning body of the Society 
hold office for three years, 
o who have been 
ind two for one 
» elected as new 
the 


experience 


is im 


indidates 
Regiona 


commit 


who held 

Other 

eS the 

having qualifi 


ectors 


nominees 
nominees 


writter 
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SUNBEAM y 


~/, , x = 
visionaire 
mei ont T 


Volts 60 Cycle AC 
AMPS wars 


HIGH POWER FACTOR 
LOS ANGELES. CALIFORNIA 





These labels on 
Sunbeam Visionaires assure you 
of the highest long-lasting 
quality, illumination efficiency 


and electrical perfection 





available in lighting fixtures. 





woe ceecreD 
RECESSED TYPE 

ELECTRIC FIXTURE 

ISSUE NO.G73/4 

















UVBEAM 


LIGHTING COMPANY, 777 EAST 14TH PLACE, LOS ANGELES 21 
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Slimline Lead-lag Ballasts 


for lighting economy 


You can stop this costly confusion! 


Here’s a maintenance man with a serious prob- 
lem. His job—replace a defective lamp in a 
lighting fixture equipped with a series slimline 
ballast. One lamp has burned out causing the 
other to burn dimly or go out completely. But 
which is the defective lamp—shall he guess or 
test. Either way, your customers lose time and 
money from his confusion. 

You can stop this unnecessary waste by speci- 
fying Westinghouse slimline /ead-/ag ballast— 
when one lamp burns out the other lamp is not 


affected. Maintenance men know at a glance 


which lamp to replace. They can perform their 
jobs quickly and efficiently without throwing 
out good lamps. 

And you get an extra plus with Westinghouse 
slimline /ead-lag ballasts. 

The exclusive UI core design means cooler, 
quieter, and more efficient operation. For com- 
plete details about this unique ballast, see your 
Westinghouse representative. Or write Westing- 
house Electric Corporation, Lighting Division, 


Edgewater Park, Cleveland, Ohio. }-04400 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR YOU 
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(Continued from page »A 


in Society activities 


ber that take the 


num 


ballot 


judging by the 
time to cast 
votes, 

Present Membership 8178 
Total Ballots Cast 


This shows that almost 45 


3647 
per cent of 
our members voted at the last election of 
officers. Another interesting point is that 
almost 45 per cent of the membership of 
Sections voted and for Chapters about 43 


both 


Sections and Chapte rs have an interest in 


per cent voted. So it is seen that 
the welfare of their Society 
officers 


even to the extent of 


N iturally, 
the national would like to see 
more members vote, 
approaching 100 per cent. 

Amendment This year we voted for 


the amendment of some of our Constitu 


tional Sections. All amendments met with 
the approval of the membership in that 
all exceeded the required two-thirds 
favorable vote to amend the Constitution 
Of particular interest perhaps is the vote 
with the 


Dues, Section 


in connection amendment of 

Article IV 
Total Votes 
Favorable Votes 


So the membership approved this by a 


3641 
2639 


majority of over 72 per cent. President 
Hartenstein’s letter explained why an in 
<«rease in dues was necessary, enumerat 
ing a few as follows: 

1. Render greater service to Sections and 
Chapters. 
Increase support of Technical com 
mittes 
Take 


costs. 


program 


care of inereased operating 


Expand further the Research pro 


gram. 

Enlarge headquarters services. 

Your loyal support of the Society will 
success with even 


aid in its continued 


greater things ahead. We are a friendly 


group serving a wonderful purpose in 


human welfare. That is why we must 
grow, and have grown, over the years. 


Georoe J. TAYLor, General Secretary 


Certified Lighting Program 
Publishes Newsletter 


For the information on 


activities of the local Certified 


exchange of 
Lighting 

is, a newsletter, the InterChangeR, 
is being issued by the National Lighting 
Bureau. The purpose of this publication, 
Vol. I, No. 1 is “to give 


bureau 


according to 
ease histories of ingenious local 
programs and to 


developed promotional 


report the means by which individual 


contractors overcame sales resistance, or 
otherwise boosted their sales.” 
The InterChangeR is 


N.L.B., Suite 818, 326 West Madison St., 


published by 


Chieago, Il. 
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LIGHTING CALENDAR 


Society Events 


September 17-21, 1956— Illuminating Engi 
neering Society, National Technical Conference 
Hotel Statler, Boston, Mass 

September 9-13, 1957 — Illuminating Engi 
neering Society. National Technical Conference, 
Biltmere Hotel, Atlanta, Ga 


Industry Events 


September 25-26, 1956 Producers 
( Ine ith Annual Fall Meeting 
idents Wade Par 


eveland 


Conference 
Ohio 


Institute of 
Meeting) 


October 1-5, 1956—American 
Electrical Engineers (Fall General 
Morrison Hotel, Chicago, Il. 


October 2-4, 1956—Canadian Electrical Manu 
factureres Association (12th Annual Meeting), 
Sheraton Brock Hotel, Niagara Falls, Ontario 
Canada. 


October 7-12, 1956 Society of Motion Pic- 
ture and Television Engineers, Ambassador 
Hotel. Los Angeles, Calif. 


October 15-16, 1956— United States Com- 
mittee, International Commission on Illumina- 
tion, Nittany Lion Inn, State College, Pa. 


October 18-20, 1956 — Optical 
America, Lake Placid, N. Y. 


Society of 


October 22-24, 1956 -— American Standards 
Association, 38th Annual Meeting (In conjunc 
tion with Seventh National Conference on 
Standards), Hotel Roosevelt, New York, N. Y 


October 22-26, 1956—National Safety Coun 
cil, 44th National Safety Congress & Exposi 
tion, Chicago, Ill. 


Visual Research Specialists 
Hold Three-Day Meeting 


Twenty-nine visual research specialists 
from universities and laboratories in the 
United States and England attended the 
fourth Invitational Conference for Visual 
April 23-25. The 
Lamp 


Research Specialists, 


meeting was sponsored by the 
Division of the General Electric Co., and 
was held at Nela Park. 

Discussions of researches by the visit 
included the 


papers and speakers: 


ing specialists following 


April 23 


fect of Target Size and Shape upon Vis 
bility H R Blackwell, 
Michigan, Vision Research Laboratory 


Investigation of a 


University ot 


Reading Technique for 

Acuity—C,. 8 
Bureau of Industrial Psychology 
of Wisconsin 

Visual Acuity Through Concentric Pupillary 
Zones D. Volk, School of Medicine, West 
ern Reserve University 


Measuring Visual Bridgman 


l niversity 
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November 12-16, 1956 


Manufacturers Association 


National Electrical 
(Annual Meeting) 
lraymore Hotel, Atlantic City, N. J 

January 21-25, 1957 — American Institute of 
Electrical Engineers, Winter General Meeting, 
Hotel Statler, New York, N. Y. 


Pebruary 17-20, 1957 — National Electric 
Sign Association, Annual Convention and Ex- 
hibit, Sheraton Park Hotel, Washington, D. O. 


March 11-14, 1957 — National 
Manufacturers Association, 
Hotel, Chicago, Ill. 


Electrical 
Edgewater Beach 


April 28-May 3, 1957 — Society of Motion 
Picture and Television Engineers, Shoreham 
Hotel, Washington, D. C. 


May 6-8, 1957— Air Conditioning and Ke 
frigeration Institute, Annual Meeting, The 
Homestead, Hot Springs, Va. 


June 4-6, 1957 


Conrad Hilton Hotel, Chicago, Ll 


Chicago Electrical Industry 


Show 


June 24-28, 
Electrical Engineers, 
ing, Montreal, Que. 


1957 — American 
Summer General 


Institute of 
Meet- 


August 28-30, 1957 — American Institute of 
Electrical Engineers, Pacific General Meeting, 
Yakima, Wash. 


October 6-11, 1957 
ture and Television 


New York, N. Y. 


Society of Motion Pic- 
Engineers, Hotel Statler, 


October 7-11, 1957 — American Institute of 
Electrical Engineers, Fall General Meeting, 
Chicago, Il. 


October 21-25, 1957 — National Safety Coun- 
cil, 45th National Safety Congress & Exposi- 
tion, Chicago, IL 


Movember 11-15, 1957 — National Electrical 
Manufacturers Association, Traymore Hotel, 
Atlantic City, N. J. 


Effect of Fatigue and Caffein on Binocular 
Fusion G A. Brecher, Department of 
Physiology, Chio State University 

Eye Movement Responses to Convergence 
Stimuli G. Westheimer, School of Optom- 
etry, Ohio State University. 

Pattern of Binocular Fusion Movement—R. F. 
Binder, School of Medicine, Western Re- 
serve University. 


April 24 


Horizontal Eye Movements — 
Vision Research Labora 


Fast and Slow 
Mathew Alpern 
tory, University of Michigan 

Active Distance Accommodation M Ww. 
Morgan, Jr School of Optometry 
sity of California 


Univer 


Vision Accommodation D G 
School of Medicine, University of 


Distance 
Fleming 
Kansas 

Sympathetic Stimulation of the Ciliary Muscle 

( E. Melton, Department of 
University of Texas 

Witte-Konig Effect Harry Hel 

son, Department of Psychology, University 


Physiology, 
Stereoscopic 


of Texas 
Effects of 
Uncrossed Sterec 
Apparent Size Ss 


University 


Amounts of Crossed and 
Target Decentration Upon 
Renshaw, Ohio State 


Varying 


Continued on page 36A) 


Lighting News of Current Interest 





itions, together with 


from 
engineering educators, will serve as the 
basis for the publication “Professional 


Income of Engineers 1956.” The sur 


vey will analyze the current structur 


ire of 


salaries of engineering graduates em 
loved in the United States for those 
I 


interested in engineering employment 


conditions 


April 25 





ABOUT PEOPLE 





James Krieger S. B. Williams, Past-President of 
, now retired, was elected to Mem 
Emeritus at the June 14 meeting of 
Also elected to Member Emeri 
Captain L. M. Watson, USNR, 
fre t District, 


Randall, 


Ine has 
nnounced the appo of Richard 
G. Slauer to t 
Sales Mar 


Product 
ue i i! I vas for 
ng Manager, Technica 


company ’s Salen Mass., 


South Central Region V-P Chosen: 
George Morris to Serve 


Robert J. Sloan 


James Krieger Dies 


P P P ae ol : ra ~ ¥ Ml executiy 1ce- pre ident 
Publisher of Lighting nal aa lian subsidiary ouse-Hinds 


ia, | intments of 
Ware Clary president, in 
charge of publie re ons; Francis M. 
Truman t 


EJC Surveys 
Engineering Incomes Frank M. Ogden has 


nt to ner 


John Irvin 
ory with headquart: 
A. McGuire 
ing iower California ar 


Deveny of Minn 


rl 
i 
I 


Minnesota, South Dakota 


ta; Gerald Marks, Chi 
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Quality ontrolled 


@ This “Quality Controlled” label may be 
used only by qualified extruders of Du Pont 
Lucite acrylic resin. It assures the lighting 
industry that the extruded material con- 
forms to standards for low shrinkage and 
uniform caliper established by E.1. du Pont 


de Nemours & Co. (inc.). 























The new branch of the Plainfield Trust Company in Fanwood, New Jersey, 
incorporates lighting that is both efficient and attractive. Fixtures of Lucitt 
acrylic resin are installed ophthalmically designed to diffuse light evenly with an 


absolute minimum of light absorption. The units create an inconspicuous dif- 


fused glare-free, yet bright illumination that makes for relaxed efficiency. 


Panels of LucITE are strong, durable, free from discoloration and dimension- 


illy stable. In addition, Lucire is light in weight, easy to handle and install 
Because of these outstanding features, LUCITE is being utilized in practically 

all types of modern lighting installations: modular light diffus- 

ing panels, large-area lighting, low-brightness lenses for troffe1 

and pendant luminaires, side panels, cove-lighting enclosures, 

and protective covers for outdoor lighting fixtures. 


SEND FOR FREE, NEW BOOKLET. This new 12-page illustrated 
booklet describes all the latest property and application data 
on Lucire acrylic resin for lighting. For your free copy, write 
E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Depart- 
ment, Room 288, Du Pont Building, Wilmington 98, Delaware. 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 








GIVES TROFFER APPEARANCE — 


——_ s TROFFER LIGHTING PATTERNS — 


uithout 


-_ TROFFER EXPENSE 


Auailalle with 
PLASTIC DISH TYPE LENS 
OR 
PLASTIC LOUVER 
WITH 


2 or 4 40-Watt T12 Rapid Start Lamps These 2 Eastern units unquestionably represen? 
the year's first advancement in commercial 
lighting. Here you have abundant, glare-free 
illumination from a unit that is less than 3” 
deep. In addition, virtually every geometric 
lighting pattern known to engineering can be 
achieved with these units, yet the cost is far 
less than a troffer installation. 

Before you buy lighting, be sure to get the 
facts about Eastern's Rectilinear Illumination 
— you'll be glad you did. 


or 
4 20-Watt T12 Trigger Start Lamps 


gat] EASTERN FIXTURE COMPANY 


enc! 170 VERNON STREET, BOSTON 20, MASSACHUSETTS 
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(1) 13.8. LIGHTING HANDBOOK, Second Edition 


LATEST! One volume, 987 pages. Published 
1952. Complete revision of first edition includes 
basic Information on all phases of lighting prac- 
tice and technique, based upon recently developed 
standards. Contains 18 technical reference and 
application sections; complete appendices of in- 
formation regularly used; 655 photos, drawings, 
lighting tables, charts; fully cross-indexed .. . 
over 4500 items. For use of lighting engineers 
and specialists, consultants, architects, designers 

- all who plan, instoll and manufacture light 


ing systems and equipment. 
$8.90 per copy: $6.40 in lots of ten or more. Add 50c for 
shipment abroad. 1.2.8. Members are entitled to one copy 
at the Handbook at $5.50 unless previously ordered. 


1.£.S. RECOMMENDED LIGHTING PRACTICES 


These booklets are the complete, standard recom- 
mendations for lighting the prescribed areas, and 
are among the most comprehensive and important of 
all Society publications. As indicated, some of these 
recommendations are the work of committees of the 
American Standards Association, with collaboration 
by appropriate committees of the I.E.S. All have 
the approval of the Council of the Illuminating 
Engineering Society, and are the latest official I.E.S. 
recommendations. 


In general, the information contained in these 
Recommended Lighting Practices covers completely 
the area shown in the title. Included in the data 
are suggested types of lighting systems and lumi- 
naires; levels for general lighting and for specific 
areas; analyses of seeing tasks; and other informa- 
tion essential to lighting the area and of value to 
lighting engineers and specialists, architects, con- 
struction people and others. Each practice is fully 
illustrated with charts and photographs. 

(2) ogzses LIGHTING 
B.S. Recommended Practice (1956) 50c 


(3) —~-1 & OTHER MERCHANDISING — 
1.3.8. Recommended Practice (1948) 


(4) SCHOOL LIGHTING 
American Standard Practice (1948) 


50c 

(5) LIBRARY LIGHTING 

1.3.8. Recommended Practice (1950) 50c 
(6) DAYLIGHTING 

1.3.8. Recommended Practice (1950) 50c 
(7) SPORTS LIGHTING 

1.3.8. Recommended Practice (1950) 50c 
(8) INDUSTRIAL LIGHTING 

American Standard Practice (1952) ....600 
(9) STREET AND HIGHWAY LIGHTING 

American Standard Practice i 500 
(10) SUPPLEMENTARY LIGHTIN 

1.E.8. Recommended Practice ies) 50c 
(11) BESIDENCE LIGHTING 

L.3.8. Recommended Practice (1953) $1.00 


Quantity prices upon request. 


COMMITTEE REPORTS ON LIGHTING 
IN INDUSTRY 


Lighting recommendations based on recent studies 
(research, surveys of current practice, and experi- 
mental installations) of the appropriate subcom- 
mittees of the I.E.S. Committee on Industrial Light- 
ing. Completely illustrated, these reports contain 
detailed information on many lighting problems 
peculiar to the industry or operation involved as 
well as providing general data as to lighting sys- 
tems and luminaires; recommended quantity and 
quality of illumination; and analyses of specific 
seeing tasks. 
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The Publications of the Illuminating Engineering 
Society listed here summarize in printed form the 
vast amount of research, investigation and discus- 
sion of hundreds of qualified members of the Soci- 
ety working on technical committees. They contain 
the latest available information about many aspects 
of the art and science of illumination, including 
details of application as well as the lighting tech- 
niques involved. Each publication listed here is 
supported by the full authority and approval of the 
Illuminating Engineering Society. 


LE.S. Publications are available, in single copies 
or in bulk, to anyone requiring knowledge of the 
newest in lighting application and the supporting 
technical information. Published prices cover only 
the cost of production and handling. Quantity prices 
vary and are lower than the single-copy prices 
shown in this listing. Should quantities be desired 
for distribution, such as for educational or promo- 
tional purposes, prices may be obtained by writing 
Publications Office. 


Each publication is numbered for easy ordering 
by using the coupon on this page. Correspondence 
concerning publications should be addressed to: 
Publications Office, Illuminating Engineering Soci- 
ety, 1860 Broadway, New York 23, N. Y. 


(Supersedes all lists prior to August 1956) 





(13) LIGHTING FOR MACHINING OF SMALL 


(12) LIGHTING FOR WOOLEN AND WORSTED 


TEXTILE MILLS (1949) 


METAL PARTS (1949) 





(14) LIGHTING FOR FLOUR MILLS (1949) 
(15) LIGHTING FOR CANNERIES (1950) 
(16) LIGHTING FOR BAKERIES (1950) 


(17) LIGHTING OF CENTRAL STATION 
PROPERTIES (1951) 


(18) LIGHTING FOR STEEL MILLS, 
PART I: OPEN HEARTH (1952) 


(19) LIGHTING FOR POUNDRIES (1952) 


(20) LIGHTING FOR CENTRAL STATION 
HIGH BAY AREAS (1955) - 


Quantity prices upon request. 


$3 $ 8838 3 


3 


OTHER !.E.S. COMMITTEE REPORTS 


(21) TRANSPORTATION LIGHTING (1951) 25c 
Interior lighting for buses, streetcars, rapid transit 
and railway trains. 
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PUBLICATIONS OFFICE i 2 hey are published in a series of 24 sheets each 
ILLUMINATING ENGINEERING SOCIETY ' year, and current sheets cover such subjects as 
1860 Broadway, New York 23, N. Y. lighting for metalworking, textile, automobile and 

Date other industries; schools; stores; offices; drafting 
rooms; churches; auditoriums; banks; museums: 
residences; indoor and outdoor recreational areas; 
streets and highways; and other special applica- 
) — (14) (27) tions. 


Send me at the address below copies of I.E.S. Publications in 
quantities as noted: 


(2) . (15) - (28) Printed on heavy gloss paper, punched for stand- 
(3) (29) ard ring binder, data sheets are an excellent “idea” 

file for lighting people, consulting engineers and 
(4) ‘ (30) architects; ideal for promotional distribution by 
(5) (31) manufacturers and light and power companies. 


(6) (32) I.E.S. Lighting Data Sheets are delivered through- 


out each year in groups of eight; three mailings for 


ws) the entire 24-sheet series. First eight of each series 


(8) : . (34) are mailed for delivery in June; second eight in 
October; final eight in February of following year. 
Subscription, 24 sheets per set, $1.25; 10 or more 
(10) (23) - (36) sets, $1.00 each. Prices on minimum quantities of 
(24) a 100 individual sheets upon request to this office. 


(9) 22) (35) 


(11) 
12) (25) : (27) CURRENT SERIES XXI 

Orders for the current Series XXI I1.E.S. Lighting 
Data Sheets are now being accepted. Renew your 
Data Sheet subscription now; or start your “idea” 
file of I.E.S. Lighting Data Sheets with this Series 


(13 (26) 


C] My check (m.o.) enclosed. C} Bill me. 


Your prepayment of orders totalling $2.00 or less will greatly 


facilitate handling and help us in our bookkeeping. Thank you. EARLIER COMPLETE DATA SHEET SERIES AVAILABLE 


(28) Series XVIII, 24 sheets $1.25 
(29) Series XIX, 24 sheets $1.25 


Please print or type) 


Name (30) Series XX, 24 sheets $1.25 
Quantities of 10 or more of (27) 

through (30) $1.00 

15 HOME LIGHTING IDEAS, 15 sheets $1.00 

Street . Attractively packaged, 15 home lighting data sheets, 

gathered and prepared especially for this publica 

tion. (These sheets not included in annual Series.) 


Company 


City 
HOME LIGHTING IDEAS FOR KITCHENS 
\.£.8. Section/Ohapter AND BATHROOMS, 10 sheets 
Special packet of ten new home lighting data sheets, 
showing modern lighting for new and remodelled 
comEEre ¥ L28NTING In mODE kitchen and bathroom areas; an important addition 
AND yt RS INTERIORS ass) $1.00 to ay aoe pop a byrne These sheets 
64-page report combines recommended residence ne owe oe eee ee 
lighting techniques with good decoration, written 
in layman’s language and completely illustrated 
Shows all types of lighting equipment, both in 
stalled and portable, recommended color combina MEASUREMENT OF LIGHT 


tions, from Colonial to Modern interiors. 


Quantity prices upon request. 


FUNCTIONAL VISUAL ACTIVITIES IN CS) ee | ane oe 

SEB BOMB (1951) 25 PLUORESCENT LAMPS (1955) 

P des much of the technical materia! D 
nye - - as See PES (34) GUIDE FOR PHOTOMETRIC TESTING OF 

the combination of good decoration with lighting FLOODLIGHTS OF 10 TO 160 DEGREES 

n Extremely useful to lighting equip TOTAL BEAM SPREAD (1951) 90¢ 
ment designers, engineers, and becuuse of the 

: op sk t hes and measurements, non-technical — POR OUTDOOR ILLUMINATION ete 
’opie as well 


ENERAL GUIDE PHOTOMETRY (1955 
CURRENT LIGHTING PRACTICE FOR G RAL GU TO ( ) 60c 


TELEVISION PRODUCTION (1951) CALCULATING COEFFICIENTS OF 

T™ TI 
PROGRESS IN TELEVISION STUDIO peeceemened _ 
LIGHTING (1954) Addenda to (24) WORK SHEETS FOR (37) 5c¢ 


CURRENT LIGHTING PRACTICE FOR ; : 
COLOR TELEVISION PRODUCTION Quantity prices upon request. 


Quantity prices upon request. LIGHTING COURSE MATERIAL 


(39) LIGHTING FUNDAMENTALS $1.00 
Lithograph outline for a one-semester introductory 
lighting course suitable for college students or 
adults. Quantities of 10 or more, 75¢ per copy. 


1.E.S. LIGHTING DATA SHEETS 


Each LE.S. Lighting Data Sheet describes an 
actual, outstanding lighting installation, complete 
with photographs, drawings and engineering data (Printed in U.S.A.) 
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New fixture wire virtually ends breakdown 
from heat and moisture in recessed fixture leads 


Everyone agrees that a good recessed lighting fixture must 
be good throughout. It must operate faithfully so that 
callbacks and customer complaints are kept to a minimum. 
Until now, a major source of trouble has been failure 
caused by breakdown of the insulation of the lead wires. 

These failures were usually caused by a combination of 
excessive heat and moisture trapped in and around the 
fixture. The problem is solved by General Electric’s new 
silicone rubber wire. It operates safely at conductor 
temperatures as high as 200 C. And it has excellent resist- 
ance to moisture and heat aging as well. 


Listed by Underwriters’ Laboratories, Inc., G-E silicone 


rubber wire meets the acute demand for fixture wire rated 
at least 150 C for use in wet locations. Because it is flex- 
ible, clean-stripping, and easy to handle, G-E silicone 
rubber wire requires no special installation techniques. 
See that your fixture is protected by G-E silicone rubber 
wire against insulation failures due to heat and condensa- 
tion. You will find you get an extra sales boost from this 
feature. 
FOR COMPLETE SPECIFICATIONS and a sample. write 
Section W194-887 Construction Materials Division, 


General Electric Company, Bridgeport 2, Connecticut. 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 
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There is a place for 


Dramatic LUVE-TILE 


in every new building...or re-lighting job 


I mney nally mer One-foot Square Louvred Panels Offer 


hinged down from 


omer SG OF COM Practical, Creative Advances Over All Other Types 


pletely removed 


for cleaning —Particularly for Small Areas 


Hinging arrange Versatile — handsome — highly flexible, Luve-Tile is the 
"Love -Tile’ firmly delight of architects, illuminating engineers, contractors. 
in position. No bars Designed by Wilson Engineers — manufactured under 
or channels are Wilson patents — it is (1) Easy to assemble to suit any area: 
necessary 

no custom-made work necessary. No horizontal bars or 
rosettes required. (2) Easy to maintain — rigid, light in 
weight — easy to remove and wash. Dirt collection is re- 
e Below—Recent installation of ‘‘Luve-Tile”’ tarded — does not hold insects, foreign matter. (3) Easy on 
demonstrates flexibility and dramatic ap the budget — Sprinklers and air ducts are concealed and 
pearance wiring and other work may be simply surface mounted. 
Also low-cost acoustic material may be sprayed on the 
cavity above the tile for sound proofing. LUVE-TILE is 
practical and economical to use in any area, right down toa 
few square feet. It is also widely used in display for special 

effects. 


Write for Luve-Tile Catalogue section No. 8. 


“Engineered Seeing” 
J. A. WILSON LIGHTING & DISPLAY INC. 


260 DELAWARE AVE BUFFALO N.Y., PHONE MO 


596 


‘ 
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Vickers Magnetic Amplifier Dimmers contro! 640,000 watts 
of lighting in the NBC-TV color studio, Brooklyn, N. Y 
View shows portion of the remote dimmer sections of the 
stageboord manufactured by the Lumi-Tron Division of 
Metropolitan Electric Manufacturing Company, employing 
30 Vickers Dimmers of 8.0 KW rating. 


ICKERS$S 


MAGNETIC AMPLIFIER 
DIMMER 


Controis Loads from 3.3% to 100% 
of Rated Capacity ... with Same Per- 
formance Characteristics 


NEWLY DESIGNED CLOSED-CORE POWER 
SECTION REDUCES WEIGHT AND SIZE 


Vickers Dimmers Also Offer the Advantages of — 
Dependability « Quieter Operation * No Tubes or Moving Parts 
Inherent Stability « Greater Efficiency « Fast Response 
Remote Control « Space Saving and Easy Installation 
WRITE TODAY FOR LIGHTING CONTROL BULLETIN 


VICKERS ELECTRIC DIVISION 


VICKERS INCORPORATED a unit of Sperry Rand Corporation 
1863 LOCUST STREET e $T. LOUIS 3, MISSOURI 
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WESTINGHOUSE 
40OW write 
u 


Ask these 
questions, too, 

when you judge 

a fluorescent lamp... 


Check Westinghouse Fluorescent Lamps 
against any other brands you are now 
using. Check them for maintained bright- 
ness, long life, uniform appearance. If you 
are not entirely satisfied on all counts, 
your full purchase price will be refunded. 


Westinghouse fluorescent lamps are built 
with “guide bumps” on the end-caps. 
Easily felt with the fingers during lamp 
installation, they tell at a touch when the 
lamp has been securely seated in its sockets. 


Is it the correct 
type, size and color 
for the lighting 
job to be done? 


In the Westinghouse fluorescent family of 
290 different |»mps—including Slimline 
and Rapid Start—there’s a type and size 
precisely right for every office, plant and 
merchandising application. Colors include 
seven different shades of “white” alone. 


For the full story on how to get more for 
your money in fluorescent light, contact 
your Westinghouse Lamp Representative. 


WATCH 
WESTINGHOUSE 


WHERE BIG THINGS 
ARE HAPPENING FOR YOU! 
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Continued from page 36A 


eago, for that area; Fred Shelor of 
Highland Spring, Va., covering the state 
of Virginia and Washington, D. C.; and 
Joseph Chassaing of St. Louis, covering 
the state of Missouri and Southern Ili 


nois 


Robert E. Nesbitt Co. has been ap 
pointed District Sales Representative for 
So el i o. in Texas and Oklahoma. 


The company is located in Dallas, Texas. 


J. C. Epperson and Raymond E. 
Cook, of the J. C. Epperson Co., San 
Franciseo, have been appointed sales rep 
resentatives for the Illuminating Divi 


sion of the Miller Co., Meriden, Conn. 


he Rex Corp., West Acton, Mass., has 
David 

Packard as Supervisor of Sales for ex 
Packard has 


innounced the appointment of 


truded plastic shapes. Mr 
been with the company since 1950. 

The appointment of two new Globe 
Lighting Products sales representatives, 
Donald 8S. Jacobsen and Harry Wexler, 
has been announced. Mr. Jacobsen will 

of Cincinnati, covering Colum 
bus, Dayton, Indianapolis and Louisville 
addition. Mr. Wexler will represent 
the St. Paul-Minneapolis area. 

Marvin Electric Manufacturing Co., of 
Los Angeles, New York and Chicago, and 
Manufacturing Co. of Phila 
their facilities. 


Progress 
delphia have merged 
Marvin, 
sidiary, will continue to operate as an 
ndependent entity with Sam L. Beber, 
J. H. Feig, Robert S. Fremont, Norman 
Dasher and Mitchell Bobrick as princi 


ulthough a wholly owned sub 


Electric Co., San Francisco, 


Dameral and 


moted Ray C, 
Charles W. Krinard to the positions of 
chief of design, production and shop per 


, and sales and office manager, re 





BOOKS AND PAMPHLETS 








Supervisors Safety Manual, pub 


hed by the National Safety Council 
North Michigan Ave., 
to NS* 


Chieago 11, 


Ine mt ers, 


Couneil’s industrial de 
partment to provide a guide to all phases 
of industrial safety. It is intended as a 
text for group training or self study, or 

reference work on general safety 


ntered by the foreman in 


problems encoun 


! 
his work day 





NEW MEMBERS 











meeting of the LE.S. Couneil 
Committee held at New York, 


1956, the following 


At the 
Executive 
N. Y. on July 12, 


were elected to Names 


membership. 


marked * are transfers from Associate 


Member grade. 


ALAMO CHAPTER 


4esociate Member 
Acock, Hugh, NuRo Co., San Antonio, Texas 


ARIZONA SECTION 
Associate Members 

taker, G. A., Salt River Power District, Phoe 

nix, Ariz 
Mobley, L 
Power Co 
Morairty, R. F 
keve Ariz 


Tucson Gas Electric Light & 
Tucson, Ariz 
Arizona Public Service Co 


AnkK-LA-Tex CHAPTER 
issociate Member 
Wittel, W. F., H. E. Williams Prod 
Carthage, Mo 


BLUENOSE CHAPTER 
Member 
Marshall, G. J R. Fairn 
fax, N. 8 e 
Associate Member 
R R W Bedard-Girard Ltd., 


I 


Architect, Hali 
Halifax 


CENTRAL New YORK S®CTION 


ciate Members 
d Farmer Co. In¢ 


Svracuse 


Langdon & Hughes Electric 


Hurd 


Schiavor R 
zo, Ill 

*Witte, E H 
Des Plaines 

dssociate Membe 

Nocchi, D. W 
ai 

Student Members 

Milum, R. V University of Illinois, Urbana, 
ill 

Klein, Robert 
paign, I) 


Maywood 


University of llinois, Cham 


Soliunas. Janine University of Ilinois, Ur 


bana, Ill 


CLEVELANI SECTION 


dissociate Members 

Disbrow R k 
Cleveland, Ohio 
lusch, M. R The 
Canton, Ohio 


Aluminum Co. of America 


Union Metal Mfg Co., 


CORNHUSKER CHAPTER 


Associate Members 
Griffin. G. A.. Graybar Electric Co. Ir 


City, Iowa 


Sioux 


F TERN PENNSYLVANIA SECTION 
iate Members 
rer-Wilheln Paul, Gilbert Associates Inc., 
Reading, Pa 
ff, J. R., Gilbert Associates In 


Pa 


we Reading, 


EDMONTON CHAPTER 
Member 


Allsopp, E. B 
onton Alberta 


Allsopp & Simpson Ltd., Ed 


issociate Members 

Baragon, A. F., Northern Electric Co 
ton, Alta 

Hrynchuk, W.. Hume & 
monton, Alta 

Louden 1. H. BR R 
Ltd Edmonton, Alta 

T., Northern Electric Co. Ltd., Ed 


Edmon 
Rumble Ltd Ed 
Louden Agency 


Lougt R 
monton Alta 
Continued on page 47A) 
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how to judge a fluorescent lamp 


ask about LU IVI EN 
MAINTENANCE 


... point no. 


Building fluorescent lamps with high initial 
lumens—high light output when the lamps are 
new—is difficult enough. But the real trick is 
to build them with high “lumen maintenance’”’ 
high light output over their entire long life. 
Lumen maintenance depends largely upon the 
stability of the lamp “‘phosphor’’—the light- 
producing coating inside the glass tube. Stable 
phosphors give high lumen maintenance; 
unstable phosphors do not. Tops for stability 
among the different types of phosphors now in 
use are Halo Phosphors. Westinghouse (and 
only Westinghouse) uses Halo Phosphors 
throughout its whole fluorescent lamp line. 


WATCH WESTINGHOUSE 


WHERE BIG THINGS ARE HAPPENING FOR You! 
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rWalalen tales tale marae 


= als amallalel—se design” 
Tamer —iillale 


pan fixtures by 


Poems ECLITE 


Perfeclite now offers a new hammer lock de- 
sign in incandescent ceiling pan lighting fixtures. 
No other ceiling pan fixture on the market today 
has all these engineering features: 


@ Globe opens on hinge for quick easy clean- 
ing and relamping. 


Unique safety locking fitter holds globe 
in place without bothersome screws, unsightly 
extensions or trick springs. Globe is secured 
with lugs by simple twist of the wrist 


Lip of globe is completely protected against 
breakage by a steel protector ring. 


Provides ceiling illumination as well as 
evenly distributed floor lighting. 


Minimum amount of metal, maximum amount 
of glass results in highest light efficiency. 


Here is a unique ceiling pan fixture design for 
either commercial or residential installation. For 
further information fill in and mail the attached 
coupon today. 


STEER, GuaSS SareTy ~ STEEL GOX COVER PLATE 
PROTECTOR fNG ASS WOOL HEAT INSULATOR 





'o ers 


Nh commun omar 
|| “ee 


“MOUNTING SCREWS 


Perfeclite’s new hammer lock fixture is avail- 
able in the following sizes 


Glass 
Model Diameter Wattage 
HH-9 8” 2- 40 W 
HH-11 10” 2- 60 W 
HH-13 12 2- 75 W 
HH-15 14” 2-100 W 
HH-17 16 3-100 W 


Fixtures are 
Underwriters Laboratories, Inc. 
approved. 


*Patent pending 


PERFECLITE 
PRODUCTS 


THE PERFECLITE COMPANY e 
1457 East 40th Street . Cleveland 3, Ohio \ 


Gentlemen: 
Please send me The Perfeclite Data Sheet 56-C 


Name 
Address 
City , : State 


ILLUMINATING ENGINEERING 











(Continued from page 444 












Muir, M. M., Hudson's Bay Co., Edmontor 









Alta 
Robinson, Herbert, Growle Electri Ltd Ed 
monton, Alta 









FLORIDA SECTION 





Associate Member 
laish, T. A Elect re Silv-A-Kir ( St 
Petersburg, Fla 


















FOREIGN NoN-SBCTION 



















issociate Members 







(~~ St. ail No} Question About 
Kimoto, ‘Toshio Kimoto Electri Co Ltd 


Osaka City, Japan 


GEORGIA SE¢ ON 


The Gauge} of Steel... 
in LEP) Fluorescent Fixtures 







Member 





Johnson, ( W Duro-Test Corp, Atlanta. Ga 





Associate Members 









Foehn, R. ¢ Charles B. Farrow Ir Sar 
Frat ace Calif 

Gadsby, F. ¢ Ets-Hokin & Galvan, Oakland 
Calif 

Gwillim, R. ¢ General Electr cr San Frar 












cisco, Calif 
Sheehan, W. J., Luminous Ceilings, I: Mil 
Valley, Calif 
Thieme, Paul, F. K. Pinney, In San Frar 
Calif 





ese ee 8+ &* & - 










cisco, 








HEART 






Member 
McDonald, J. G., 7411 W. 67th St., Overland 









Park, Kans 

Associate Members 

Devine, H. ¢ Jr., Devine, In Kansas City 
Mo 






Taylor, N. D Fluorescent Fixtures of Ca 
fornia, San Francisco, Calif 











INDIANA 





Associate Members 
Maynard, P. J., Economy Electric Supply Co 






Indianapolis, Ind 
Mosier, G. R., Sylvania Electric Products In 
Indianapolis, Ind 








INLAND Empire CHAPTER 






Membe 
*Pickrell, W. E., Glacier State Electric Supply 
Co., Great Falls, Mont 



















The quality of L & P fluorescent fixtures begins with the 














lowa SECTION 








Member steel itself. Only prime sheets from the nation’s greatest steel- 
Pape, R D Central Sales Cx Waterloo ve 

lowa makers come to our own siding. And then—all under our 
Associate Member ; : > : 
Swartz, W. L., Graybar Electric Co., Des own roof—skilled craftsmanship and the most modern ma- 







Moines, Iowa ‘ . ee 
chinery work together, every step of the way, under rigid 






MARITIME CHAPTER 





Associate Members: 

jurnett, E.. P. O. Box 144, Moncton, N. B 

Cumming, W. B., Canadian Westinghouse Sup 
ply Oo. Ltd., Moncton, N. B. 

Higgs, M. L., T. Eaton Co. (Mar.) Ltd., Mor 
ton, N. B 

Smith, J. D., Canadian Westinghouse Supply 
Co. Ltd., Moncton, N. B 

Vincent, L. W Dickie Radio & Electrical C« 
Ltd., Moncton, N. B 

Wadman, J. H., Moncton Electricity & Gas Co 
Ltd., Moncton, N. B 


quality control. 

















The result? Durability, beauty and efficiency at reasonable 










cost, built right into every L & P fixture. Why not see for 














yourself. Write or wire today for catalog and prices. 























Distributed by 
Wholesale Dealers 









MARYLAND SECTION 
Members 






*Douty, P. F Douty & Downie. Baltimore 
Md Only 
Smith, R. L J. I Greiner Co Baltimore 





Md 
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Associate Member 
Boswell, R. T., Ohio Power Co., Lima, Ohio 


Light & Power Utilities Corp. 
1035 FIRESTONE BLVD. 
MEMPHIS, TENNESSEE 



















MICHIGAN SECTION 










Member 

Pierce, Ralph, George Wagschal Associates 
Inc., Detroit, Mich 

Associate Members 

Fife, J. D., Fife Electric Supply Co., Detroit 
Mich. 

Hess, V. M., 4203 Cooper, Royal Oak, Mich 

Paholak, Walter, Lithonia Lighting Products 
Co., Lithonia, Ga 















(Continued on page 49A) 





air travel 


Perhaps no business or industry is 

vr more aware of the importance of safety 

i than air transportation. Both planes 

and airports are equipped with every 

mac ereees practical device to insure safe take- 

offs and landings, and smooth danger-free flights 
en route. 

For years Kopp Lenses have been contributing a 
significant role in safe airport operation. Here Kopp 
Lenses display their extreme dependability on every 
count—accurate beam control, color transmission, 
weather resistance and others. 

If the continuous, safe operation of your products 
depends on lenses, sight glasses, color filters or 
other glass parts, you can depend on Kopp to 
provide the characteristics you need. 


Swissvale, Pennsylvania 


A Recessed Weathertight 
Downlight 


Good-looking, extra shallow, 
rugged . . . engineered for 
severe weather and 
corrosive conditions 


Entrances, canopies, lobbies, 
vestibules, corridors, shower 
rooms... this extra shallow 
recessed downlight meets all 
your requirements ... where 
appearance is important and 
non-corrosiveness vital. 


FACE PLATE... of cast satin aluminum 

is anodized for extra weather protec- 
tion features the new Sealume gasket 
to insure weather-tight operation within 
the lighting unit simultaneously 
eliminates ceiling dust streaks and light 
leaks visible from without 


HOUSING of 16 gauge galvanized... 
can either be used as a concrete pouring 
form or mounted in recesses already 
provided by using wood forms. For plas- 
ter-type ceilings, use plaster frame. 
Attach hinged face plate and tighten 
screws so Sealume gasket is compressed 
tight against the ceiling 


IT’S AVAILABLE with round or square dif- 
fusers providing either symmetrical or 
asymmetrical light distribution from 60 
Watts to 300 Watts...extra shallow... 
with corresponding depths from 242” to 
6%”. Protective guards, if desired. For 
full data on this series, write for the 
“43” line 


1353 Willoughby Avenue, Brooklyn 37, N. Y. 
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FLUORESCENT 
BATHROOM CABINET 














For Perfect Bathroom Lighting 


Bathrooms are sure to please when you specify this outstanding combi- 


nation. 


Four 20-watt fluorescent lamps, behind Corning Alba-Lite opal glass, 
provide glareless, shadowless illumination. No other light needed in 


most bathrooms. 

Roomy cabinet has high-quality polished plate glass mirror, polished-edge 
glass shelves. All-welded 20-gauge cold rolled steel construction with 
double-baked white lifetime enamel finish. Fits 30% x 24% 
wall opening 


x 4 in. 


See your electrical 
wholesaler or write 
for Bulletin 381. 


NORTHERN LIGHT 


cOM PAN Y 
1661 N. WATER ST. 
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CHURCHES WANT THE BEST 


That's 





FREE 
CATALOGS 


Request Traditional 
Catalog | or Contem- 
porary Catalog I! on 
your letterhead. 











Sustaining Member 


why so 


many are re- 
questing Man- 
ning lighting that 
combines modern 
engineering, beau 
ty of design, qual- 
of 


ity workman 


ship 


TRADITIONAL OR CONTEMPORARY 


Coordinated fixtures are avail- 
able in stock styles or specially 
designed units. See the church 
and public building installations 


in your area! 


8-A-MANNING co 





It’s EXTRUDED 
Acrylic Sheet 
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Brings you new 
advantages — 
extra strong, 
forms more easily, 
costs less! 


Just imagine 

Acrylic sheets that are 

stronger and lower 

in cost than you've ever 

seen — sheets that 

can be deep drawn to shapes 

never before considered 

practical . . . and you begin to 

get an idea of what you 

can do with Gerlite. Extrusion 
technique makes Acrylic sheets seem 
almost a new material for all lighting and 
sign applications! 


Years of Gering experimental work are behind 

extruded Gerlite. Years of testing in lighting and 

sign applications prove Gerlite meets every 

requirement! Sheets are 

available clear or colored, to 

54” wide, to .125” thick, 

any practical length. Gerlite can be 

painted or silk-screened easily 

with existing paints now in use. Stands up to weather, 
gives long dependable service. Why not write now 
for full information and prices! 





Mail Coupon Today! 








Kenilworth, N. J. 


Please send me full information on Gerlite. 





EXTRUDED ACRYLIC SHEET 
Name Title 
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TENNESSEE VALILBY SectTI 
Member 
Finney, Collin, 4050 Outer Drive 
Tenn 
TORONTO SECTION 
Member 
*Quipp, T. H., Canadian Gener 
Ltd., Toronto, Ont 
Associate Member 
Lazarevich, D. P., Dusan Lazarev 
ciates, Toronto, Ont 
Twin Ports CHAPTE 
Associate Members 
Bergson, H. W., General Electric Supply Co., 
Duluth, Minn 
Driscoll, R. F., Graybar Electric C« 
Minn 
Siegel, Harvey, General Electr 
Duluth, Minn 


UTAH SBOTION 
Member 
*Drake, Oscar, Electrical Products 
dated, Salt Lake City, Utah 
Associate Members 
Hansen, L A Jr Westinghouse 
Corp., Salt Lake City, Utah 
Nielsen, J. J., Westinghouse Electr 
Salt Lake City, Utah 


VIRGINIA CHAPTE! 


Associate Member 
Brown, J. P., Graybar Electric Co 
mond, Va 


Western New YorK SECTION 
Associate Member 


Lund, |} G General Electri 
Buffalo, N. Y 


YANKER CHAPTER 
Member 
Fischer Herbert 17 First St 
Mass 
Associate Member 
Ortman, J. B Sprague Elect 
Adams, Mass 
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GERING PRODUCTS, INC. 
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KENILWORTH, N. J. 





City 


LIGHTING 
SALESMAN 


Leading manufacturer of fluo- 
rescent and incandescent light- 
ing equipment for commercial, 
institutional and industrial ap- 
plications has openings for 
lighting salesmen in Kansas 
City, San Francisco, Omaha, 
Des Moines, Phoenix and Al- 
buquerque. These are genuine 
opportunities to make real 
money. Our employees and 
salesmen know of this ad. 


Send Resume To: 

Box 283 
Publications Office 
ILLUMINATING ENGINEERING 
SOCIETY 


1860 Broadway, New York 23, N. Y. 














ILLUMINATING ENGINEERING 








Employment Opportunities 





BRIGHTNESS 
ELECTRICAL ENGINEER SPECTR SPOT METER 


For the right man we offer an excellent oppor . . 
quntty tn eur Ghienge ateest Habtinn equinerent Spectra Meter Now Used by 
livision Duties are of a general nature in Li } . E . ‘= 
connection with engineering production : 1g iting -ngineers mi. . s 
marketine Addres Box 284 Publications . 
Office, Iuminating Engineering Society, 18 Aircraft Industry 
Broadway, New York 23, N. Y¥ Electric Utilitie 
41ec ? eS 
Architectural Firms 
SALES REPRESENTATIVE Motion Pictures & TV 
Lighting fixture man with experience desires Street & Highway 
position inside or outside with manufacturer © 4 


or distributor. Address Box 276, Publications Departments 
saan Illuminating Engineering Society, 1860 Model Work 
Bro ray, New Y 23, N.Y ; . 
roadway, New York 23, N.Y. Special Features of Standard Model: eats Maaiieiiilins 
Extreme Sensitivity Range 
WANTED : — g 
SALES REPRESENTATIVES with large fo Direct Reading in ft-L Visit our display in Booth 
lowing of architects, engineers and distribu Locking Microammeter . y 
tors, to handle quality line of commercial Focusing 5’ to « #1003 at the 11th Annual 
fluorescent and incandescent lighting fixtures ‘ - : 
Several territories open. I.B.E.W. plant, Holo Small Angle Instrument and Automation 
phane licensee. All replies will be held strictly Exhibit, New York Coliseum, 


confidential Send full details to SOLUX i 
ae oe ete es ie Other Models Available September 17-21. 


N.Y For Greater Sensitivity 














REPRESENTATIVE WANTED 


Write for descriptive literature, complete specifi- 
Sales representative or sales organization . ee : , ; 
wanted to contact architects, engineers, con cations and information applying to your par- 
tractors and electrical distributors to sell na : , . . 
tionally known commercial, industrial and insti ticular field to: 
tutional lighting line, meeting today's compe . 
tition and tomorrow's future design. We are 
members of the RLM Institute. Due to our 
new accelerated sales program, many new terri Pe HH oO T oO R f Ss i A R Cc HH Cc re) R 8 
tories are open (protected We are at press 
with our 1956 catalogue which will be ready 
shortly for national mailing. Kindly contact 837 N. CAHUENGA BLVD. 
Box 277, Publications Office, Iuminating En HOLLYWOOD 38, CALIF 

° . 


gineering Society, 1860 Broadway, New York 
23, N.Y 














LIGHTING ||). ‘hen 
SALESMAN | |) “"rino 
WANTED : , —... 


LIGHTING 


New England Territory 


This is a rare opportunity for an 
experienced lighting salesman. The 
territory is now active and profit- 
able . . . our line is being specified 
and displayed . . . the vast poten- 
tial has yet to be tapped. 


lf you are looking for better 
than average income and associa- 
tion with a well-respected, full- 
line manufacturer of incandescent 
and fluorescent lighting . . . here's 
a chance to make your ability, 
know-how and drive pay off in a 
BIG way. Good service and de- 
liveries .. . PLUS powerful promo- 
tional backing. Send full details to: 


Litecraft Manufacturing Corp. 
8 East 36th St., New York 16, N. Y. 
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Dear eeate SQUARE 
bee-ae bem SQUARE 


FOR C2) GIMBAL RINGS 


New low prices for AT! GIMBAL RINGS mean bigger profits for 
you. And, the adaptability and versatility of these rings mean a 
more desirable line to sell your customers. AT! GIMBAL RINGS 
have many uses with PAR 38, 46, 56 and the NEW 64 sideprong 
lamps as well as the R30, R40 and PAR 38 screwbase lamps. 


the Baker 4 
SQUARE f& 


GIMBAL RING GIMBAL RING 
for PAR 38, 46,56 for R30 and R40 
and the NEW 64 and PAR 38 screw 
sideprong lamps base lamps 


WRITE + WIRE + CALL FOR DETALS 


with the patented Al 4 nd 
A exander-Tagg Ind. inc 
INTER PLANE HATBORO PA OSBORNE 5-7200 


LOCK 


‘ 


ORDER YOUR 1956 
CONFERENCE PAPER 
nett ete ween? §~§=|P REPRINTS 


ceiling pattern. 


BB the only flexible joint that ’ 
always returns to perfect align- é 


ment despite jars or vibrations. 
sor" scaige seoasbaceeinngiil Preprints of all papers to be presented 
BAKER-BARKON CO. at the 1.E.S. Golden Anniversary Conference, 


Boston, Mass, September 17-21, 1956 





Papers are assembled in sets and will be available at the 
Conference Registration Desk when you ‘‘check in,’’ for 
use at the sessions and for future reference, or by mail. 


To expedite delivery of the 1956 I.E.S. National Tech- 
nical Conference preprints to both those who will attend 
and to those who for some reason cannot be present, the 
attached order form is provided. Please indicate whether 
you will pick up your papers AT the Conference or wish 


An Inconspicuous them MAILED to you at the time of the Conference. 


Light Source... ; 
_— Price per set ... $2. If to be mailed, add 50c for postage. 


Just fill in form, attach check or money order and mail to 
L.E.S. Publications Office, 1860 Broadway, New York 23, 


N. Y.; or include with registration fee check. 


. describes Wiley’s new Zephyrs. Their beautiful 
unadorned lines harmonize so well with any decor 
that you're unaware of the source of light. Their wafer- 
like thinness makes them ideally suited to installa- 
tions where recessed fixtures cannot be used. Use Coupon Below to Order Now 

They may be arranged end to end, side by side to 
form squares, rectangles, borders. They may be mount- Reserve set(s) 1956 Nat'l Technical Conference 
ed Such or suspended. You may have yous chates of Preprints at $2 per set (50c for mailing). 
shielding: louvered (molded one piece polystyrene 
grid, metal egg-crate) or glass (Corning flat or curv- Deliver to me at Registration Desk 
ed le ns). 
Erection is simple, requiring only minutes. Patent- Mail to address below 
ed E-Z servicer simplifies maintenance. Fixtures meas- 
ure 12" x 48" and are only 314" deep. E.T.L. certified Name ....... : 


electrical components are used 


WILEY PIONEERS IN 
R&W INC. —Fiuorescent LIGHTING 


DEARBORN AND BRIDGE STS BUFFALO 7, NEW YORK 


Address 








Check (M.O.) enclosed [) Bill me 
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with Unique Reversible Slip Fitter Providing 
Both 10° Tilt and Horizontal Mounting 








Actually Two 
Luminaires in One! 


Smoother — Lighter — Stronger 
Sturdier Housing of precision 
Die-Cast Aluminum Alloy 


@ LEVELING BOSSES PROVIDE ACCURACY IN 
LIGHT CONTROL 

@ W-MODIFIED PARABOLIC REFLECTOR DESIGN PROVIDES 
MORE UNIFORM LIGHT DISTRIBUTION AND 
HIGHER EFFICIENCY. 
VERTICAL DISTRIBUTION WITHOUT USE OF 
LIGHT ABSORBING PRISMS 
PRECISION DIE-CASTING ALWAYS ASSURES THE 
RETURN OF REFLECTOR AND GLASSWARE TO 
ACCURATE POSITIONING 
INTEGRALLY CAST LIFT-OFF TYPE HINGE ALLOWS 
EASY REMOVAL OF GLASS 
UNIFORM SEATING OF GLASS AND POSITIVE LATCHING 
SEALS OUT BUGS, DIRT OR BLOWING RAIN 


The New Revere “Endoval” Luminaire is a completely re-engineered unit 
embodying every advanced feature to achieve best results in Mercury 
Lighting. Quick and Easy to install and service—No entrapped light. . 
easily changed type distribution. Designed for use on all roadways where 
high levels of glare-free illumination are required using the highly effi- 
cient 11,000 and 21,000 lumen Mercury lamps. Available with either IES 
Type II or Type III Distribution for 1% or 2 in. Slip Fitter mounting 
Also, for Mercury Store Front Lighting 
Write for new descriptive Brochure 700-9 today! 


REVERE ELECTRIC MFG. CO. © 6009-17 BROADWAY ® CHICAGO 40, Iii. 
Available in Canada thru Curtis Lighting, Ltd., Leaside, Toronto, Ontario 


HORIZONTAL 


10° TILT 


This is a great contribution 
eliminating need of stock- 
ing two Luminaires — No 
extra parts. 





10% upward light maintain high foot-candie level comfortably, 
at low initia! and maintenance cost. RLM-approved. 


combination of foot-candle levels helps 


Consolidated Vacuum build better vacuum equipment 


4 4 


research often require 
measured and main- 
as low as | $0.000.000 


per square inch. C onsolidated 


In the plant, Sylvania NTWS industrial- 
type fixtures give their highly skilled, 
well-paid machinists and technicians the 
| Slots in 


same adequate lighting levels 


where slightly lower foot-candle levels 
are needed, the fixtures are spaced out 
along the rows. 


This installation is but one example of 


f Rochester, N.Y 


sources of the 


is one ot 


the tops of the open reflectors direct a 


how a complete lighting plan can be 
full 10% of the D 


tailored to your plant’s needs from 
Sylvania’s complete line of fixtures. 
Planned lighting can help you improve 
quality and quantity of production; 
boost morale and safety records, too. We 
invite you to talk to the Sylvania lighting 
specialist in your area. 


precision fixtures’ light up to the 


; 


pment needed ceiling. This softens sharp contrasts over- 


nead 


of top emplovee efficienc reduces eye-straining shadows and 
OT [ fl y 

glares at working level. The upward light 

also improves the over-all illumination 


efficiency of the fixtures 


th 


nance on the job, Consoli 
sd on adequate foot-candle 
working areas For offices 
Sylvania recessed troffers In close-work areas, where seeing tasks 
are critical, Consolidated has the fixtures 
12% feet 


between centers. But in storage areas, 


ob get a clean ceil 
SEND COUPON 
FOR HELPFUL DATA 


varmonizes with the mounted in continuous rows, 


lecor as wel 


Sylvania Electric Products Inc 
Dept. H30, Lighting Division 
One 48th St 


Py 


Fixtures 
, Wheeling, West Virginia 

Please send me helpful catalogue sheets and data on 
your complete line of fixtures for industrial use 


Please send me a copy of your informative booklet on 
office lighting, ““Good Lighting Is Good Business.” 


Have a Sylvania lighting specialist call on me 


SYLVANIA 


- « » fastest growing name in sight 


Name . 
Address 


LIGHTING + RADIO + ELECTRONICS + TELEVISION + ATOMIC ENERGY Organization — 





City Zone 


—————Ew 








the RLM Label III 


Send for Your Complimentary Copy of this 
1956 Edition RLM Specifications Book 


NOW MORE USEFUL THAN EVER! 


New illumination data and complete up-to-dating of specifica- 
tions for 36 different RLM industrial lighting units, make this 
new RLM Book more useful than ever to buyers, sellers and 
specifiers of industrial lighting equipment. An important 
change concerns the use—for the first time in RLM Specifica- 
of the Zonal Method of computing Coefficients of 
room surfaces. The tables 


tions 
Utilization and illumination on 
printed in this new edition are based on this method. You'll 
also find helpful light distribution curves on both incandes- 
cent and fluorescent equipment, including the new Semi- 


- oa 


RUEMESTAND 


=. 


ARDS 


7a Pon ATIC 


we ee Aa See sg 


Direct fluorescent units, which direct 20% to 30% of the light 
upward. In addition, there are important changes in the RLM 
Standard Specifications covering materials, construction and 


photometric performance. 


If your work is at all concerned with industrial lighting equip- 
ment, make sure you have this latest edition RLM Specifica- 
tions Book— you'll recognize it by its green cover with the 
big red-and-black rim Label. For your complimentary copy, 
write to the Institute, or use the coupon. 


| coeaineenetianntineadinaatiionestineedometiaadiaattanttaetnandadaatadienatitadtantitententaatentaaaaia | 


i 
4 


i | 
T e 


ao 


823 
iW 


RLM Standards Institute, Suite 
326 W. Madison St., Chicago 6 


Please send me a copy of the new 1956 rim Book. I 
understand there is no cost or obligation. 


Name and title 
Company 


Address 


City Zone 
R-1347 = 





GRATELITE* STAYS GOOD AS NEW vear in-year out... 
needs no babying... 


CEILINGS OF GUTH GRATELITE LOvwWVER-DIFFUSER GIVE BETTER LIGHT LONGER 


MAY WE SEND YOU DETAILED INFORMATION? 


THE EDWIN m/( en ¢ ST. LOUIS 3, MO. 
TRUSTED name in lighting since 1902 “Canton haan teen 


tent Pending 





